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to the ports of the world 


7 made by Bethlehem, is at work throughout the 
world in industries of every kind. In turn, some 60 countries scattered over the globe 
contribute the raw materials necessary to produce Bethlehem steel. Bethlehem's 
policy of buying and selling in many countries is a deliberate effort to promote a 
flowing exchange of goods necessary to create a healthy international economy. 
By this process, Bethlehem is doing its part to contribute to the vitality of world 
trade. Bethlehem Steel Export Corporation, 25 Broadway, New York 4, U.S. A, 
Cables: BETHLEHEM NEWYORK. 


Bethlehem's great Sparrows Point plant in the Port of Baltimore 
is the largest steel mill in the U.S.A. This plant loads products 
jor export directly aboard ship at its own docks. 


Represented in all principal cities of the world by offices and representatives of Bethlehem Steel Export Company 
In Cuba: Bethlehem Steel Export Company, S.A. 
Ambar Motors Building, Menocal Avenue at 23rd, Havana 
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KHUZESTAN f FACTORY, IRAN, INSTALLS DORR-OLIVER EQUIPMENT. 
DORR-OLIVER, N. Y. HOLLAND, COOPERATING WITH STORK-WERKSPOOR, 


CONTRACTOR, FuemisnEs [7 RAPIDORR CLARIFIERS, (3 OLIVER- 
CAMPBELL FILTERS. 


These are the world-wide 
facilities of the Dorr-Oliver 
organization: 


Dorr-Oliver Companies 

Australia, Belgium, Canada, France, 
Germany, Great Britain, India, 

Italy, Netherlands, United States 


Dorr-Oliver Representatives 

Argentina, Brazil, British Guiana, 
Colombia, Costa Rica, Cuba, Hawaii, 
Jamaica, Japan, Mauritius, Mexico, 
Philippines, Portugal, Puerto Rico, 
Reunion, South Africa, Spain, Venezuela 


Write to Dorr-Oliver, Stamford, Conn. 
for the name of your nearest representative. 
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MORE 
Roberts Contrifagals 


Roberts Centrifugals include MORE than you 
can see. MORE thon the specifications indicate. 


MORE, TOO, than the invoice covers. 


For into every Roberts machine goes forty years 
of “thinking ahead;” forty years of building 
constantly improved centrifugals; forty years of 
correlating our equipment with the other phases of 
sugar processing. Into every machine goes West- 
ern States experience. Experience unapproached 


by any other sugar centrifugal manufacturer. 


in the past decade most of the innovations in 
operation and automation of sugar centrifugal 


equipment were introduced by Western States, on 





Roberts Centrifugals. 














But best of all, with us they are innovations no longer; 


they ore proved centrifugal advancements. 


Proved on plenty of installations! 


Trust Western States for MORE! 


THE WESTERN STATES MACHINE COMPANY 


HAMILTON - OHIO + UY. 





PROUSSARI) 4ez-¿00- CANE LOADER 


ADVANTAGES: 
o Extreme Simplicity 
o Perfect Operator Visibility 
o Proven Efficiency (Since 1950) 
o Highest Quality Workmanship « Materials 
The Broussard Loader may be easily installed at the destination on many 
types of wheel or crawler tractors already in hand, and quickly removed at 
the close of the harvest to permit normal use of tractor. Brief data: capacity 
2000 Ib/minute (under Louisiana conditions); grab 54” opening, capacity 


1500% ; load clearance 12”; loading radius 10” to 12”; boom swing front to 
right 100”. Experience reports available without obligation. 


Track-Marshall 
Rhodesia 


International Farmall 450 Fordson-Major 
Louisiana Puerto Rico 


BROUSSARD MACHINE COMPANY sr. martinviLLE, LOUISIANA 


Export division: LOGAN PERKINS—Sugar Machinery 


101 International Trade Mart, New Orleans, U.S.A. Cable: PERCO 








HOW THE COST OF SUGAR CANE GROWING WAS LOWERED 


(with the help of the Dow Agricultural Representative ) 
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A sugar cane planter was worried about the His Dow Agricultural Representative 
high cost of manual weed control. The told him he could lower his costs by 
weeds were robbing his plants of their food  controlling the weeds with Dow 
and moisture from the soil. Their control Chemical Weed Killers, 

was robbing him of his profits. 


“To kill grasses use Dowpon*,” he said,” and 
for broad-leaf weeds, use 2-4 Dow Formula 
40*. Both can be combined in a knapsack or 
tractor sprayer for easy and economical ap- 
plication. One application is sufficient.” 























“Cutting of weeds with a machete or hoe leaves the roots 
strong and healthy and the weeds re-sprout in a short time, 
but chemical weedkillers penetrate through the leaves reach- 
ing the deepest roots, killing the entire plant.” 

*Trademark of The Dow Chemical Company, U.S.A. 


The planter followed this advice. His sugar cane fields are clean 
and green; their yield has been increased; costs of weed control 
are lower. You too, can reduce your costs, visit the Dow Agri- 
cultural Representative or Dealer nearest you. 


YOU CAN DEPEND ON 
DOW CHEMICAL INTERNATIONAL LIMITED S.A. 
DOW SALES OFFICES ARE LOCATED IN THE FOLLOWING CITIES: 
London Zurich Rotterdam Stockholm Johannesburg Hong Kong 
Sydney Tokyo Osaka Mexico, D.F. San Juan Lima Buenos Aires 
Sao Paulo Rio de Janeiro Midland, Michigan, U.S.A. 
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| . Jeffrey equipment 


stocked for shipment 





From factory or distributor stocks 


; BUCKETS 
SPROCKETS you can get fast service on a host 


] of Jefirey products...for elevating 

| and conveying machinery and 
many industrial applications. 

When replacing parts or modern- 


izing machinery, it's wise to use 


genuine Jeffrey equipment. High- 


est manufacturing standards, based 
on years of experience, assure 
PULLEYS 
dependable performance. For serv- 
ice, call your Jeffrey distributor or 
write The Jeffrey Manufacturing 


PILLOW BLOCKS Company, 916 North Fourth 


Street, Columbus 16, Ohio, U.S.A. 


EXPORT DIVISION 


CONVEYING + PROCESSING SPIRAL CONVEYORS 
MINING EQUIPMENT. .TRANSMISSION MACHINERY 
CONTRACT MANUFACTURING 


DISCHARGE VALVES 
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MODERN 
CENTRALIZED 
CONTROLS 
BY “EDWARDS” 


Add to the convenience and attractiveness of your 
Sugar Cane Milling Train with EDWARDS CENTRAL 
HYDRAULIC CONTROL PANEL which allows one oper- 
ator in one place to: 


1.— Adjust pressures in all mill top rolls. 
2. — Adjust and synchronize lift of all mill top rolls. 
3. — Control the feed through the first grinding unit. 


4.— See at a glance the pressures in all mill cap 
rams. 


5. — Start and stop the hydraulic pump unit. 
6. — Interconnect the hydraulic oil in both cap ramas. 


7. — Drain the oil from all mill cap rams when neces- 
sary. 


8. — Verify at all times the condition of the hydrau- 
lic system. 


EDWARDS 


ENGINEERING CORPORATION 


715 CAMP STREET » NEW ORLEANS 12, LA. + U.S.A. 


For literature or information on EDWARDS products, 
contact your nearest representative or write to us 
direct. 





The best liquid sugar is refined with DARCO" 


CHEMICALS 


Economical, flexible, easy-to-use DARrRco activated DIVISION 


carbon helps you meet the highest standards for color, SA T L A pS 


taste and odor. Thirty-five years of Atlas leader- POWDER COMPANY 


... . . WILMINGTON 99, 
ship in the use of activated carbon are at your service. ts cdo MA a Ea dea. 


Branttord, Ontario, Canada 


CANE, CORN OR BEET—DARCO MAKES ANY SUGAR BETTER. 
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ESCHER WYSS 


continuous centrifuges for the sugar industry 


These centrifuges are in 
operation at Sugar Factories 
throughout the world. 


Escher Wyss Centrifuge as 
replacement in a battery of 
vertical machines. 





NORIT SUPRA 


for refined sugar 











UNITED NORIT SALES CORPORATION LTD - AMSTERDAM - HOLLAND 
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For bagasse carrier service 
modern mills specify 


LINK- BELT 


9-2184 
PLUS 


CHAIN 


Exceptional strength and durability make 
Link-Belt SS-2184 Plus chain the choice for 
long, heavy-duty conveyors that reclaim and 
deliver bagasse to storage and boilers. 

Use of selected steels plus controlled man- 
ufacture and assembly of parts result in 


increased life... reduced replacements and 
maintenance. When replacement becomes 
necessary, individual links with offset side- 
bars permit fast, easy removal. 

What's more, a wide range of SS class 
chains are available to permit the selection 
of the right chain to suit all bagasse carriers. 

You can standardize on Link-Belt for all 
your drive and conveying needs, For exam- 
ple, Link-Belt Class 1100 malleable or 
Promal chains are ideal for shorter center 
bagasse carriers and lighter loads. For full 
facts, call your Link-Belt representative or 
write direct, 


Send for Book 2640 containing 64- 
pages of information on Link-Belt's 
complete line of sugar-handling 
equipment. 


LINK-BELT COMPANY: Engineers - Manufacturers « Exporters of Machin- 
ery for Handling Materials and Transmitting Power + Established 1875, 


EXPORT DIVISION: Dept. 36N-SYA, 233 Broadway, New York 7, 

U.S.A., Cable Address. Linkbelt—New York +» Australia, Marrickville 

(Sydney) + Brazil, Sao Paulo + Canada, Scarboro (Toronto) + South 
Africa, Springs + Repr atives Through the World. 15053-R 
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The illustration shows a modern 15 Roller 35” x 72” Sugar Cane Milling Plant with 
individual Turbine Drives recently supplied to Deep River Beau Champ Ltd., 
Mauritius. The average grinding capacity figure for the 1958 crop was 103 tons 
canes per hour. Extraction 96.2/,. Cane fibre content 12.5Y,. 


A. W. SMITH £ CO. LTD. 


SUGAR FACTORY AND REFINERY ENGINEERS 


21 MINCING LANE, LONDON, E.C.3 
Cable Address: “SUGRENGINE LONDON” 
Works:.COOK STREET, GLASGOW, C.S. 
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International adds new economy and 
power to world's most complete truck line 


INTERNATIONAL 
HARVESTER 


INTERNATIONAL HARVESTER EXPORT CO. 
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New engineering features and extra power 
in all models of this new motor truck line 
enable International to meet your de- 
mands for longer, more economical serv- 
ice more exactly than ever before. 

New rigid standards of quality and per- 
formance must be met by every compo- 
nent in each International truck — from 
light pick-ups to heavy stake models. You 
are assured of exceptionally long truck 
life, low operating costs, driver comfort 
and easy passenger car handling in any 
all-truck designed International. And 


, 180 N. MICHIGAN AVENUE, CHICAGO 1, 


you'!l like the wide choice of engines — 
three powerful new V-8's plus five econ- 
omy proved “sixes.” 

New “Bonus Load” bodies on the pick- 
up trucks are typical examples of the new 
International styling and resourcefulness. 
These new bodies have additional cargo 
space, as they are made to the full width 
of the cab with the same modern, sweep- 
ing lines. 

This year—only International trucks 
are this new-—see them at your local 
International distributor. 


ILLINOIS, U.S.A. 
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Boilers by C-E 
can 


Burn bagasse non-stop 
throughout the entire 
grinding season! 


* with maximum 
steam output 


e at minimum cost 


C-E Vertical-Unit Boiler, Type VU-40, equipped 
with C-E High-Set Bagasse Stokers with con- 
tinuous traveling grate; tangential, auxiliary 
oil burners and tangential air admission. Spe- 
cially suitable for steam requirements above 
125,000 pounds of steam per hour. 
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bagasse the better way 


Combustion Engineering offers a complete line 
of steam generating units and stokers especially 
designed to burn bagasse better than any other 
available method. You can choose, according to 
your needs, from units rated at about 15,000 
pounds of steam per hour up to really big boilers 
capable of producing over 250,000 pounds per 
hour. And where auxiliary steam is required 
C-E can supply a compact, shop-assembled, oil- 
fired unit delivered as a package to your site. 
Here are some of the advantages you get with 
a C-E installation: uninterrupted service from 
start to finish of the grinding season ... simpli- 
fied operation . . . uniform feed . . . negligible 
maintenance .. . minimum secondary fuel ... 
burns clean even at full load. In fact, there's no 
need to worry about sticky, hard-to-remove slag 
residues. You can always be sure of complete 
combustion and ash that is easily handled. 


These are service-proved advantages that 
have been demonstrated by C-E bagasse-fired 
installations in sugar producing areas around 
the world. Throughout Latin America as well as 
in Hawaii, Philippines, India and South Africa, 
C-E bagasse-fired boilers with an aggregate 
capacity of more than 5Y2-million pounds of 
steam per hour are serving the sugar industry 
with complete satisfaction. 

C-E can also help you solve special problems 
in fuel burning or steam generation — using 
bagasse or other fuels — or in conjunction with 
any related use of bagasse such as making paper 
or hardboard and in furfural production. Com- 
bustion representatives will be glad to work 
directly with you or your consultants. 

For prompt attention, get in touch with the 
representative nearest you or write to our 
Export Department in New York. 


C-E Vertical-Unit Boiler, Type VU-50, equipped 
with C-E Bagasse Burning Stoker (Dump Grate 
Type). This design is suitable for steam capac- 
ity requirements up to about 125,000 pounds 
of steam per hour 


C-E Vertical-Unit Boiler, Type VU-10, 
equipped with C-E Bagasse Burning Stoker 
(Dump Grate Type). Units of this design are 
suitable for steam capacities from 15,000 up 
to about 50,000 pounds of steam per hour. 


C-E Package Boiler, Type VP. This oil or gas 
fired unit is specially suited for off-season and 
auxiliary needs. It is a complete, compact, 
shop-assembled boiler — simple and economi 
cal to install, operate and maintain 


associates, licensees and representatives throughout the free world 


COMBUSTION ENGINEERING 


Combustion Engineering Building, 200 Madison Avenue, New York 16, N.Y. 


ALL TVPES OF STEAM GENERATIMG, FUEL BURNING AND RELATED EQUIPMENT: MUCLEAR REACTORS: PAPER MILL EQUIPMENT; PULVERIZERS: FLASH DAYING SYSTEMS: PRESSURE VESSELS. SOIL PIPE 


MARCH + 1960 





qe AE rt > 


NARA NT 


P 


gt 


» 


> do q” o 
die a . 
AER RES ts lan s Pr y 
NS A ci 


FOR TAIWAN ... 


the first three of sixty 48” x 30” 1200 RPM centrifugals for 


the Taiwan Sugar Corporation, photographed during motor and 


control gear tests at our works. 


The centrifugals will be installed at the "Towliu' factory, in 


supporting structure manufactured in Taiwan to our drawings. 


ACE AAN 


THOMAS BROADBENT £ SONS LTD. + CENTRAL IRONWORKS + HUDDERSFIELD + ENGLAND 


The world's largest manufacturer concentrating entirely on industrial centrifugals 


Telephone 5520-5 Telegrams: BROADBENT HUDDERSFIELD 
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You can depend on 


pa for meeting 
pa , y: the needs of the 


Sugar Industry 
- y 


e MALLEABLE IRON 
CORROSION-RESISTANT CHAINS 
ALSO 
STEEL CARRIER CHAINS 
UP TO 140,000 LB 
BREAKING STRENGTH 


ee 


e 


EWART CHAINBELT CO., LTD 


11),3:8:D4 ENGLAND 
TELEGRAMS 














POTT, CASSELS £ WILLIAMSON LIMITED 





ELECTRICALL Y DRIVEN CENTRIFUGALS 


Semi-Automatic 


Operation 


with Safe 
special operating ploughing 
advantages PP. 


Robust 
suspension head; 
large bearings, 


Motherwell Lanarkshire Scotland oil lubrication 
Cables: POTT, MOTHERWELL. 
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6,867 


TONS/CANE/DA Y 











llustration shows an 18 Roll Turbine-Driven 
Tandem Supplied to the Rio Haina Sugar Com- 
pany in the Dominican Republic for a nominal 
capacity of 5,000 TONS/CANE/DAY. 


The Tandem is now grinding at the rate of 6,867 
TONS/CANE/DAY and the photograph which 
was taken with the mills in operation strikingly 
illustrates the reduced number of operators re- 
quired to run a modern Milling Tandem. 


THE MIRRLEES WATSON COMPANY, LTD. —iSxuomorrcr3s crosvenor caroens. 1. 
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Less personnel 
and higher capacity 


by 


fully automatic BMA - Centrifugals 




























The fully automatic BMA-centrifugals 
are a matúred and clear construction, 
reliable in operation and usable tor 


all products. 


m Wage saving 
WN more uniform sugar quality 


Mm energy saving 


are the decisive advantages. 
The complete cycle including filling 
and discharging process is fully auto 
matized. in a simple manner. 
Only one supervisor is required for 
the complete centrifugal plant of a su- 


gar factory. 


BRAUNSCHWEIGISCHE 
MASCHINENBAUVANSTALT 


BRAUNSCHWEIG / WESTERN GERMANY 
a 


Since more than 100 years complete factories for best sugar, cone sugar 
os well as plants for alcohol, yeost, stordh, tannings and edible oils. 


Evershed flow differential pressure 
transmitter, Type ER.125, designed for 
accurate measurement and to give reliable 
service under the most exacting 
conditions. Suitable for oil, viscous or 
corrosive fluids, water, steam or gases. 


Where measurements 


matter most — You will find 


VALUES instruments 


Evershed simple analogue computer, 

Type ER.92. A computing device for the in- 
stantaneous and continuous solution of 
equations occurring in the day to day 
operation of process control, boiler control 
or the control of gas or fuel flow systems. 


EVERSHED £ VIGNOLES LIMITED + peor LANE WORKS + LONDON W.4. Telegrams £ Cables: Megger London Telex 22583 
so 


EVERSHED-POWERTRONIC LIMITED* + 


WBERMONDSEY ROAD +» TORONTO 16, ONTARIO. Telegrams £ Cables: Evshed Toronto 


EVERSHED-ENRAF + DELFT + HOLLAND.  Jolegrams £ Cables: Enraf Delft 
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Continuous Belt 
2.1401. MANI ZA 


Produces 


Sugar Mud 
Filtrate 


as Clear as 


Clarifier Overflow 


For the first time in cane sugar, a vacuum filter is able to 
produce a filtrate equal in clarity to clarifier overflow. 
The new EimcoBelt filter — the filter that has established 
spectacular records for direct filtration of beet sugar juices — is 
now in operation in the U.S. and Puerto Rico for cane mud 
filtration. 
All filtrate from the EimcoBelt goes directly to process, 
without recycling to the clarifier. One operator estimates that 
the EimcoBelt, because it produces such a clear filtrate, increases 
the capacity of the clarifier by about 20 percent. 
EimcoBelt filter's new operating principle results in other 
operating advantages sugar men have wanted for years — dry 
cake, high capacity, low sucrose loss. Blinding is eliminated be- 
cause the filter medium is removed from the drum every cycle Write Eimco's 
for cake discharge and cloth washing. Filtrate run-back is not Filter Division 
possible. for New 
The Eimco representative in your area will be glad to give EIMCOBELT 
you more facts about EimcoBelt — a new filter for cane mud. Bulletin F - 2053 


“ADVANCED ENGINEERING AND QUALITY CRAFTSMANSHIP SINCE 1884" 
FILTER DIVISION 
THE EIMCO CORPORATION obs che gs 


SALT LAKE CITY, UTAH — U.S.A 


EXPORT OFFICE: 51 - 52 SOUTH STREET, NEW YORK, N. Y. B - 836 
BRANCHES AND DEALERS IN PRINCIPAL CITIES THROUGHOUT THE WORLD 
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Another Hamill Pan order receives attention. 
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ACTIVATED 
CARBON 


oñectively eliminates color taste and odor Tom sugar 


Specifically developed for the cane sugar industry, SUCHAR 
activated carbon is the best way to remove colors, odors 
and flavors from sugar liquors. 


Amazing surface area and porosity make it the most effi- 
cient carbon you can use. And since less SUCHAR can 
treat more sugar, it's economical, too. Actually cuts your 
carbon costs by 10% or more. 


For many years, SUCHAR has helped the cane sugar in- 
dustry produce better sugar with activated carbon, Auto 
and FAS-FLO* Filters and expert engineering service. 
We'll be pleased to help you. As a start, let us quote on 
your requirements. 


*Reg. TM of FAS-FLO Filter Corporation, New York 


SUCHAR SALES 
CORPORATION 


CONSULTING ENGINEERS 


76 Beouver Street 


New York 5, N. Y. E 
Cable Address: “SUCHARING” N.Y. h 


EXCLUSIVE DISTRIBUTORS OF SUCHAR ACTIVATED CARBON 
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What makes this grinding equipment 
the most efficient you can buy? 


Simplified top-cap construction per- 
mits vertical removal of roll without 
sidewise motion. Caps held securely in 
alignment by two heavy pins. 


Heavy-duty top-roll bearings are 
made of best-grade bearing bronz" 
and are water-cooled. 


Side-roll bearings are of bronze half- 
liner construction mounted in rigid 
Meehanite9 boxes. Journal cover and 
patented juice-seal ring prevent entry 
of juice, bagacillo and water into the 
side-roll boxes, protecting ¡ournals 
against corrosion. 


Swinging side caps greatly simplify 
the job of changing side rolls. Also 
reduce hazard of handling heavy rolls 
because side rolls, as well as top roll, 
can be lifted vertically. 


Rolls made of special iron with open 
grain and rough texture. Exceptional 
gripping and feeding capacity result 
in maximum extraction and tonnage. 


One-piece housing and bedplate elim- 
inates joint, increases strength and 
rigidity. 


Corrosion-resistant juice pans of 
Everdur9, or stainless-steel clad, in 
single-V, double-V, or flat types with 
drag construction. 


Continual design refinement for Farrel mills! 


Since 1872, when Farrel first started building sugar mills, the 
company has never considered as fixed or final any of the 
designs that have been created. Effort has been continuous to 
improve every detail—from cane knives to final 2d E nd Ñ 
: Long, rigid, hydraulic piston maintains uni- 
bagasse discharge. : E 
R lv. F lh . d her al . f form pressure on top roll for maximum juice 
. Recently, Farrel has pioneered a number of major refinements extraction. Pislen can bo easily removed to 
in sugar-cane grinding equipment. These have led to increased replace simple one-piece packing. 
sucrose extraction, lower operating costs, simplified 
maintenance, and improved reliability. 
Described here are but a few of the many design features 
which make Farrel mills the most efficient you can buy. Send 
for bulletin 312, which tells the story in detail. 


FARREL-BIRMINGHAM COMPANY, INC. 
ANSONIA, CONNECTICUT, U.S.A. 











Plants: Ansonia and Derby, Conn., Buffalo and Rochester, N. Y. 
Exclusive ladder-type roller bearing between 
top-roll brass and housing on cane side 


E e 
eliminates friction normally resulting from 


FB-1187 oblique roll loading. 
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THESE ALL-IMPORTANT 


SERVICES 


ARE YOURS WHEN YOU USE GENERAL AMERICAN'S AIRSLIDE? CARS 


Testing Service—General American will pre- 
test your product to determine handling character- 
istics. Tests conducted in General American's 
laboratories will assure the most efficient bulk han- 
dling of your product. 


A fleet of cars is provided by General American for 
full scale road test operation when laboratory re- 
sults indicate that your commodity's flow proper- 
ties are marginal. 


Supervisory Service—General American will fur- 
nish experts to supervise your initial unloading. These 
specially-trained men are there to insure maximum effi- 
ciency of your unloading operations. 


Maintenance Service—General American mainte- 
nance assures maximum “in-service” mileage for your 
Airslide Cars. A nation-wide network of maintenance 
shops is stafíed by skilled technicians to keep your 
cars rolling. 


AT 6 £ ] ? ( ) 


GENERAL AMERICAN TRANSPORTATION CORPORATION 
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FIVES LILLE -CAIL 


the leading manufacturer 


of SUGAR MACHINERY 


A 150-year old experience at the 
service of the sugar industry 


21 complete sugar mills 
erected these last 10 years 


ct. 


Fully automatic centrifugal sf ¡ñúl! 


driven by Ward-Leonard sel nl ¡000 INES 


0000 0000! DEBE: . 


Back-pressure, 1800 kw 
turbo-alternator set 


Pressure thickening filter, 

for continuous filtration of 

the first carbonation juice 
rr 


¡ FIVES LILLE - CAN 


7, rue Montalivet, PARIS (8) - Tél.: ANJou 22-01 et 32-40 


SUGAR y AZÚCAR 





FOR 
INCREASED EFFICIENCY 
— LOWER COST 
—+ EX STOCK DELIVERY 


CROFTS “RADIATION” 
COMBINED SPUR AND 
WORM GEARS 
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Moth Borer Control In Barbados 


Important Experiments With Trichogramma 


U norn the title “A Preliminary Reassess- 
ment of Diatraea saccharalis (F.) in Barba- 
dos, West Indies”, an interesting and re- 
vealing contribution to research on the 
sugar-cane mouth borer problem is con- 
tributed by J. R. Metcalfe in Tropical Agri- 
culture (Trinidad), vol. 36, No. 3, July 
1959, pp. 199-209, with 7 graphs, 6 tables, 
9 refs.* Mr. Metcalfe was appointed Ento- 
mologist in the Department of Science and 
Agriculture, Barbados, in 1956, on the re- 
tirement of R. W. E. Tucker, whose claims 
of successful control of the moth borer by 
mass-rearing and liberating the egg-para- 
site Trichogramma minutum Riley are well 
known to sugar-cane entomologists. 

The reviewer feels competent to judge 
the value of Metcalfe's work, in the light 
of that of his predecessor, having himself 
been among the pioneers in the original 
Trichogramma programme in British Guiana 
in the early 1920's and later (under the 
direction of the late Dr. J. G. Myers) an 
investigator into its possibilities as a prac- 
tical means for combating the borer in the 
Leeward Islands. 

To appreciate the full significance of 
Metcalfe's results, it is necessary to review 
some of the highlights in the history of 
“the Trichogramma method” as applied to 
Diatraea in sugar nt. 

The real epic « «amenced in 1925, when 
Dr. S. E. Flanders, Entomologist at the 
Citrus Experiment St: ion, Riverside, Cal., 
described a practical way to raise large 
numbers of these minute polyphagous para- 
sites using the eggs of the Grain Moth 
(Sitotroga cerealella) as laboratory hosts. 
Flanders” work was purely academic and 
no claims were made for controlling any 
specific pests. 

During 1926 and for the next six years 
W. E. Hinds and his collaborators at the 
Louisiana Agricultural Experiment Station 
adopted the Flanders technique for breed- 
ing millions of Trichogramma parasites and 
liberating them to attack the first genera- 
tions of Diatraea eggs in the cane-fields. 
These entomologists reported marked in- 
creases in parasitism following the cam- 
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(Review). 


By Harold E. Box (Trinidad) 


paigns of 1927, 1928 and 1929, and a certain 
measure of borer control in the Louisiana 
plantations. After six years' work they 
stated (1933, La. Agr. Exp. Sta. Bull. 235, 
p. 36): “This does not mean complete con- 
trol of the borer and never will—but it 
appears to show one practicable, easily 
usable and very dependable and profitable 
method which may be used in decreasing 
borer damage in Louisiana.” 

Tucker commenced his work in 1929 and, 
without any  preliminary experimental 
studies, at once took to the Louisiana system 
of mass breeding Trichogramma and lib- 
erating millions of them throughout the 
cane areas of Barbados. After a series of 
papers published in 1930 and 1931, all pro- 
claiming unqualified success with this sys- 
tem, he presented at the Fourth Congress 
of the 1.5S.S.C.T., San Juan, Puerto Rico, 
1932, a very complete account of his 
methods (Proceedings, Bull. 102) and con- 
cluded by stating: 

“This briefly is the plan now being car- 

ried into effect in Barbados, and although 

it has never been seriously expected that 
reduction in borer population due to 
killing more Diatraea eggs through in- 
creased parasitism by Trichogramma 
would produce a spectacular reduction in 
damage, or the relegation of D. sacchara- 
lis to a rarity among entomological speci- 
mens, yet so long as Trichogramma can 
be mass reared economically, distributed 
effectively, and timed to achieve maximum 
parasitism, there is sufficient evidence in 

Barbados to prove that it is securing 

control, but none whatever to prove that 

it should be condemned or discarded for 
any other control measure, not one of 
which has yet proved effective.” 

Tucker's claims were similar to though 
rather more aggressive than those coming 
from Louisiana. Metcalfe quotes him as 
authority that “between 1930 and 1934 joint 
infestation dropped from 33.5 to 13.5 per 
cent”, which is surely spectacular! However, 
there were other entomologists working on 
the moth borer problem who were far 
from satisfied with these claims. 


At the same Congress in 1932, under the 
Chairmanship of Dr. C. E. Pemberton, the 
“Trichogramma method” received promi- 
nence and was discussed in minute detail 
by the Entomology Section, and the discus- 
sion was very largely influenced by the 
views of the late Dr. Myers, who had been 
sent out in 1928 by the Imperial (now 
Commonwealth) Institute of Entomology 
(London) as an experienced specialist to 
study and organize the campaign of bio- 
logical control in British Guiana and the 
British West Indies, excluding Barbados 
which remained independent. This discus- 
sion (Proceedings, Pt. 1, pp. 142-144) 
should be studied carefully in the light of 
subsequent events. It led to the following 
Resolution being adopted unanimously at 
the Congress: 


“In view of the great publicity which has 
been given to costly attempts in various 
parts of the world to control the cane 
moth borer (Diatraea) by mass-breeding 
and liberation of Trichogramma, and in 
view of the fact that entomologists who 
have been engaged in this work on a 
comprehensive scale are in wide disagree- 
ment as to the practical results, if any, 
of this method, this Conference, after 
examination of all published evidence, 
cannot endorse the plan, until unanswer- 
able statistical evidence of its efficacy is 
forthcoming.” 


The year following the 1.S.S.C.T. Resolu- 
tion the U. S. Bureau of Entomology 
(Washington, D.C.) appointed H. A. Jaynes 
and E. K. Bynum to undertake in Louisiana 
a thorough and impartial investigation into 
the possibility of combating D. saccharalis 
by means of Trichogramma. These ento- 
mologists carried out during three successive 
years, 1933, 1934, 1935, an exhaustive series 
of statistically comparable tests with in- 
numerable repetitions covering every factor 

* This paper was originally included in 
the programme of the Entomology Section, 
10th Congress 1.S.S.C.T., Hawaii, May 
1959, but withdrawn. 





involved. Their preliminary report was pub- 
lished in 1936 (Sugar Bull., New Orleans, 
vol. 14, No. 19, pp. 1-4; reviewed in /nt. 
Sug. Jl., vol. 39, No. 458, Feb. 1937, pp. 
52-53), followed by a complete account in 
1942 (U.S. Dept. Agric. Tech. Bull. 743, 
pp. 1-42, with 4 graphs, 19 tables, 16 refs.). 
The authors” Summary is worthy of close 
attention, especially in view of Metcalfe's 
recent results in Barbados, and their final 
conclusion was: 

“Thus, the results of the experiments 
conducted during the three seasons show 
that releases of Trichogramma minutum 
are of no value in the control of the 
sugarcane borer in Louisiana. The coloni- 
zation of Trichogramma as a field practice 
for the control of the sugarcane borer is 
therefore not recommended.” 

During these same years the method was 
tried on the U.S. Sugar Corporation's lands 
at Clewiston, Fla., without practical re- 
sults (R. N. Lobdell, Ann. Repts. Florida 
Agr. Exp. Sta., Gainesville, 1933, 1934, 
1935). In 1933 claims similar to those 
coming from Louisiana and Barbados were 
made by E. G. Smyth, working at Hacienda 
Cartavio, Peru (Jl. Econ. Ent., vol. 26, 
pp. 768-774). 

In 1935 Dr. J. G. Myers visited Barbados 
at the request of the Director of Agriculture 
and studied at first hand the work being 
done there, giving special attention to the 
methods used for computing borer infesta- 
tion. Myers' report was not published, but 
reference to his visit is made in his paper 
which appeared in October, 1936 (Int. Sug. 
J1., vol. 38, No. 454, pp. 375-376), in which 
the opening and concluding paragraphs of 
his discussion of Barbados read as follows: 

“Barbados is the black spot in the cam- 
paign against the borer in the West 
Indies. As far as our records go back 
Barbados has always  suffered  ex- 
ceptionally heavy damage from Diatraea 
saccharalis. Unfortunately, when great in- 
terest in biological control began in the 
West Indies in 1928, Barbados concen- 
trated then and in the ensuing years on 
a method which would not be recom- 
mended by a specialist in this very spe- 
cialized branch of economic entomology, 
with the result that today her borer in- 
festation remains by far the highest re- 
corded in the Empire, with no prospect 
of dimunition while present methods are 
in vogue. ...” 

“Unfortunately the true state of the 

Barbados infestation is obscured by the 

present method of assessing damage there 

used. This method, which was closely 
and statistically analysed by the writer, 
at the request of the Barbados Govern- 

ment, in April, 1935, differs in many im- 

portant ways from that which, with minor 

modifications, has been standardized for 
many years in Louisiana, Cuba, Puerto 

Rico, Jamaica, the Leeward and Wind- 

ward Islands, Trinidad, British Guiana 

and Argentina—and all the differences 
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tend to minimize the present damage.” 

The official reaction to the above, pub- 
lished in March, 1937 (Int. Sug. Jl., vol. 
39, No. 459, p. 97) must be read to be 
believed! 

Even after such serious doubts had been 
cast upon the efficacy of Trichogramma as 
a controlling agent for the borer, Tucker 
still persisted in his claims year by year, 
and in 1948 there appeared the following 
remarkable ¡if not indeed Machiavellian 
statement: (Proc. 1948 Mtg. B.W.I. Sugar 
Technol.. Barbados, p. 72): 

“He (Mr. Tucker) had card index records 
of biological control success by the use 
of  artificially  reared  Trichogramma 
ranging from Peru to Louisiana 
H.E.B.) and from Russia to India by 
presumably reputable scientists, published 
in well known scientific 
confirming not only control 
saccharalis in sugar cane but control 
over other insect pests in other crops. He 
mentioned this, not because he thought 
the method of biological control used in 
Barbados needed outside support, but be- 
cause many people who had not followed 
the literature on the subject as closely 
as he had, might be unaware that positive 
results had been obtained in other coun- 
tries by the use of this particular form 
of biological control under conditions far 
less favorable, he thought, than the con- 
ditions they had there. There had, of 
course, been more failures than successes 
and the failures received a lot of pub- 
licity.” 

While at that time he had no way of 
telling that the claims from Peru were soon 
to be shown as fallacious as they had been 
proved earlier in Louisiana, it is certainly 
a challenge to Tucker's vaunted biblio- 
graphical knowledge that he was unaware 
of the work of Jaynes and Bynum published 
in 1936 and 1942; of that of Myers in 
Barbados (1935) ; or of the following perti- 
nent observation by Dr. C. P. Clausen, an 
acknowledged authority on the subject of 
biological control (1935, U.S. Dept. Agric. 
Circ. 346), which is quoted by Jaynes and 
Bynum (1942, p. 3): 

“In recent years efforts have been made 
to extend the usefulness of (Tricho- 
gramma) by rearing (it) in enormous 
numbers upon certain grain moth eggs 
and liberating in the infested fields and 
orchards early in the season. This has 
been tried on a number of important 
pests of field crops and orchard trees, 
but the results thus far have not been 
conclusive. This work is still in the ex- 
perimental stage, and at present it is not 
recommended to growers as a field prac- 
tice.” 

Tucker's effort quoted above is typical 
of his approach to the problem, and it is 
not necessary to consider the further mass 
of papers and reports emanating from the 
Barbados Department of Agriculture over 
the succeeding years. Where not contra- 
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dictory among themselves, they show the 
author as an uncompromising protagonist of 
the method chosen, passing as unworthy of 
serious notice any kind of adverse criti- 
cism, and always insistent in his claim that 
Trichogramma has been responsible for con- 
trolling the borer and that the mass breed- 
ing and liberation of this egg-parasite is 
the only proved way to combat the borer 
under the peculiar conditions of Barbados. 

While other territories in the region were 
successfully combating the borer by ap- 
proved biological methods and saving mil- 
lions of dollars for the sugar industries of 
British Guiana, St. Lucia, Antigua and St. 
Kitts, year by year hundreds of millions of 
Trichogramma egg-parasites were being pro- 
duced and liberated in Barbados, e.g., 
1,581,755,000 during the five years 1950- 
1954 inclusive (Ann. Repts. Dept. Sci. € 
Agric. Barbados, 1950-51 to 1954-55). Yet, 
in spite of all this, the borer infestation in 
1958 is shown by Metcalfe to be 12.35%, 
virtually the same as Tucker's published 
estimate of 13.5% in 1934! In other words, 
after 24 years claims of borer control by the 
liberation of many thousands of millions 
of Trichogramma, there has been no ma- 
terial drop in borer infestation in the cane- 
fields of Barbados. 

Of course there were year to year fluctua- 
tions, but in studying the various annual re- 
ports we find that usually whenever the 
average borer infestation was low this was 
gleefully attributed to Trichogramma, but 
when high the excuse was the cane variety, 
bad weather, or some other factor beyond 
the entomologist's control. What are vaguely 
but conveniently described as general eco- 
logical conditions peculiar to this island (but 
which appear to have more in common with 
Louisiana and Peru than with Antigua or 
St. Kitts!) are blamed for the failure of 
every other parasite tried in Barbados, in- 
eluding Lixophaga. 

After what we have become accustomed 
to expect from Barbados, Metcalfe's in- 
formed paper comes as a refreshing breath 
of clean air. It is factual and his data are 
based on statistically designed tests “to 
determine the true level of Diatraea infesta- 
tion, and to assess as far as possible the 
effectiveness of Trichogramma releases as a 
factor in its control.” The work is planned 
to cover several years and the present 
article gives the results obtained in the 
first year's work in 1958. 

Metcalfe has used the accepted standard 
method for computing joint infestation (i.e., 
Intensity %), certain defects inherent in 
which he correctly points out and takes into 
account. Nevertheless, for important tests of 
this nature the reviewer would have pre- 
ferred to see the borer counts made in the 
fields at harvest rather than in factory yards, 
and, for an area as large as Barbados (more 
than 45,000 acres under cane) crop aver- 
ages should be estimated on a much larger 
scale of sampling than Metcalfe found pos- 
sible. Also, some idea of the range of indi- 
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vidual infestations would seem desirable: 
12.35% with maximum 30.0% and minimum 
15% gives quite a different picture, for 
example, to the same average with maxi- 
mum 15.0% and minimum 9.0%. 

Table 1 of the paper shows the degree of 
variation among five different “observers” 
employed in counting joints. Average joint 
infestation in 1958, based on a total of 46 
counts, was 12.35%. Table II shows the 
intestations of these same 46 samples cate- 
gorized into (i) plant canes and ratoons, 
(ii) varieties (B.37161, B.41211, B.45151, 
B.4744), and (iii) areas (a) with and 
(b) without Trichogramma  liberations. 
Metcalfe “The differences between 
each category were small, and an analysis 
of variance showed that only varietal dif- 
ferences were significant” (14.3%, 13.6%, 
9.6%. 10.8% respectively in the four 
varieties named).  “Differences between 
plants and ratoons, and areas with and 
without Trichogramma liberations were not 
significant (italics mine—H.E.B.). It is 
rather a pity that this last fundamental con- 
clusion does not receive the emphasis that 
it merits, in view of the stated aims of 
the investigation and its importance to 
sugar planters everywhere. 


states, 


We are informed “It is clear that factory 
yard counts do not give a fair picture of 
Diatraea infestation. Even year-to-year com- 
parisons are invalid unless the counts are 
made by the same observers. Canes must 
be picked at random, and also accurate ac- 
count taken of field losses and the growth 
characteristics of each class of cane.” The 
reviewer believes that these sampling er- 
rors would automatically disappear if the 
averages were based on very much larger 
numbers of field counts. (In the Aragua 
Valley, Venezuela, with a sugar-cane area 
less than one-third that of Barbados, between 
600 and 1,100 fields are sampled for borer 
infestation in each crop year.) 

The Trichogramma survey is then de- 
scribed and the results discussed in relation 
to dates of planting and of cane growth, 
Diatraea oviposition, and other relevant fac- 
tors. Revelations highly significant to the 
eritic of Tucker's claims (which are based 
on so many millions of Trichozramma dis- 
tributed annually to the planters) are the 
following: “In most years all plant canes 
should receive about 5,000 Trichogramma 
per acre per month. In (actual) fact, dis- 


tribution of parasites is uneven as only 
2/5 of the plantations collect their quota 
regularly”, and “There is no guarantee that 
these numbers are actually liberated. Some 


estates conscientiously collect their quota 
each week, but the parasites never reach 
the fields” (italics mine—H.E.B.). 
Researches on the population-densities of 
Diatraea eggs and natural parasitism by 
Trichogramma month by month were car- 
ried out, as well as on mortality among un- 
parasitized and parasitized eggs and newly 
hatched Diatraea larvae. Very important 
is the fact, now demonstrated in Barbados, 


MARCH + 1960 


that the normal quota of parasites recom- 
mended for liberation represents in reality 
only a fraction of those already present in 
the fields in a state of nature. This has 
been known in other countries for many 
years and confirmed by actual counts by 
Box in Antigua (1931-32) and later by 
Jaynes and Bynum in Louisiana (1933-35). 
Indeed, this is one of the principal reasons 
for  condemning “the  Trichogramma 
method” as a control measure for Diatraea, 
and the liberations of a few thousand mass- 
reared parasites in a field already saturated 
with them has been likened to adding a 
drop of water to a bucket. 


Metcalfe's researches include studies of 
Diatraea egg populations in fields which 
have received Trichogramma colonizations 
on a scale very much greater than that 
recommended as a field practice (up to 
more than 20,000 per acre in some of the 
tests) and the effects upon parasitism, 
under varying conditions. This ground was 
also covered by Jaynes and Bynum and 
led, of course, to the same inevitable con- 
clusion. 


An experiment that would have saved 
millions of dollars for the Barbados 
planters had it been carried out in 1929 or 
1930 is one in which 28 fields were selected, 
14 on estates which had never received any 
Trichogramma and 14 on estates where the 
parasites were liberated regularly. The 
variations in parasitism in these two sets of 
fields are recorded graphically by Metcalfe 
in his Figs. 1 to 6, and also discussed in his 
text. The fluctuation is shown to be a 
normal seasonal one “and is not, as Tucker 
(1935, Agric. Jl. Barbados, vol. 4, No. 1, 
pp. 25-50) states, due to Trichogramma 
liberations” (Metcalfe). Table 4 shows the 
“Effect of Trichogramma liberations on egg 
parasitism” in the colonized compared with 
the uncolonized fields to be negligible. 


A most interesting fact now brought to 
light is the abundance of the other egg- 
parasite, Telenomus alecto (Crwf.) (Pro- 
phanurus), natural parasitism by which in 
the eggs of D. saccharalis sometimes ex- 
ceeds that due to Trichogramma, with which 
it must have been confused in the past. 


The reviewer cannot go the whole way 
with Metcalfe, however, in placing unquali- 
fied reliance on some of Tucker's exag- 
gerations, e.g., that before the liberations 
of laboratory-reared Trichogramma the gen- 
eral Diatraea infestation was 33.5% and 
the natural parasitism of Diatraea eggs in 
some months was “zero per cent”, on which 
latter questionable premise Metcalfe con- 
cludes that “the status of Trichogramma has 
changed completely since liberations began 
in 1929: the natural population is (now) 
considerably higher than before.” Records 
show that for many years prior to 1929 
Trichogramma minutum was quite well 
known to parasitize the eggs of the moth 
borer in Barbados, as in ail the other West 
Indian islands. 


Mr. Metcalfe's generous recognition of 
his predecessor's work is, in the circum- 
stances of the case, very understandable. 
The present reviewer, however, sees no 
need for pusillanimity and has no hesita- 
tion in stating categorically that this new 
research has served to strengthen his long- 
standing conviction that the practice of 
advising or encouraging planters to com- 
bat the moth borer (Diatraea) by mass- 
reared Trichogramma is unadulterated 
quackery. 


It is a sad reflection on previous claims 
that after all these years we are now told 
that “the moth borer, Diatraea saccharalis 
(F.), is still the most important pest of 
sugar-cane in Barbados, probably causing 
a loss of between 5,000 and 10,000 tons of 
sugar per annum.” This estimated loss cor- 
responds to from 3.3 to 6.5% of the 1958 
crop (152,847 tons), with a monetary value 
of from £218,000 ($612,640.00) to £437,600 
($1,225,280,00). Based on past annual 
production figures and granted an average 
loss of say four per cent over the years, it 
will be seen that the Barbados sugar plant- 
ers have lost a total of more than 100,000 
tons of sugar, with a value equated to 1958 
prices of £41% million (nearly 13 million 
dollars U.S. currency) as a result of borer 
damage, since embarking on the Tricho- 
gramma campaign in 1929, without counting 
the not inconsiderable cost of the work 
for twenty-nine years. 

lt will be good news to entomologists 
working on the cane borer problem to 
know that Barbados is no longer to be “a 
black spot”, and a promising start in real 
biological control has already been made 
by the Entomological Division of the Depart- 
ment of Science and Agriculture, using the 
larval parasite, Lixophaga diatraea (Tns.), 
as was recommended by the present re- 
viewer many years ago (1926, Bull. Ent. 
Res., vol. 16, p. 265; 1928, vol. 18, p. 370). 
There is every reason to believe that in 
Mr. Metcalfe's hands this campaign is 
going to be successful and will soon lead 
to a substantial reduction in moth borer 
infestation, raising the already high stand- 
ard of sugar-cane production in Barbados 
to yet higher levels, 

Trinidad. W.I. 
28.x.1959, 


John 


A. Bertoniere 
On January 2, 1960, John A. Bertoniere 
passed away in New Orleans. He had been 
connected with Godchaux Sugars, Inc. of 
that city for many years advancing to Sales 
Manager and later to Vice 
Charge of Sales. His earlier career was 
with Lamborn € Company, Inc., where he 
started as office boy and later became their 
New Orleans Office Manager. 


President in 
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New York, Fen. 4, 1960: Cuban sugar pro- 
duction in 1960 has been restricted to 5.5 
million Spanish long tons (about 6.2 mil- 
lion short tons), compared with 1959 pro- 
duction of almost 5.8 million tons (about 
6.6 million short tons), which was the de- 
creed figure last year. However, despite this 
reduction in estimated production, and even 
if exports should happen to run 500,000 
tons higher in 1960, there apparently will 
be little reduction in the current Cuban ir- 
ventory of about 1.4 million tons by the end 
of the year, according to B. W. Dyer € 
Company, Sugar Economists € Brokers. 

This heavy inventory, together with forced 
sales due to apparent financing difficulties 
in Cuba, probably has accounted for the 
continued weakness in the world market, 
despite 1960 production estimates which 
are at least a million tons below last season. 
World (34) spot prices declined from 
3.05¿ per pound at the beginning of 1960 
to 2.904 by February 3rd. 

Cuban sales to the world market (outside 
U.S.) at the end of January for 1960 ship- 
ment were estimated at about 810,000 short 
tons by Willett € Gray, Inc., compared with 
about 381,000 tons in that period last year. 
Brazilian sales for export in 1960 were esti- 
mated to approach her export quota of 
about 530,000 short tons. However, business 
to operators constituted approximately half 
of the reported sales, and several resales to 
overseas destinations subsequently have 
taken place. 

The International Sugar Council met in 
London on February 2nd to consider a fur- 
ther reduction in the 1960 export quotas. 
Initial 1960 quotas were set at 87/4% of 
basic export tonnages. However, although a 
further reduction to about 80% is permitted, 
because the prevailing spot (+f4) price has 
averaged below 3.15¿ per pound, quotas 
were reduced only to 85%. Estimated 1960 
world free market requirements were raised 
to 5,850,000 metric tons (6,448,455 short 
tons) from the initial estimate of 5,700,000 
tons (6,283,110 short tons). 

The Cuban government in January sold 
about 82 million gallons of blackstrap mo- 
lasses, which remained unsold from the 1959 
campaign, at seven cents per gallon f.o.b. 
Cuban port. This is substantially below the 
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prices previously paid for 1959-crop mo- 
lasses. However, if Cuba sells more than 100 
million gallons of its 1960 production at an 
average price in excess of seven cents a gal- 
lon, the companies which purchased the 82 
million gallons must meet the higher price 
on that gallonage. 

Shortly after grinding started, the Cuban 
government started seizing cane lands from 
both Cuban and U.S. owners. Expropriations 
originally were expected to begin after the 
harvest, or June 4th, whichever date oc- 
curred first. Apparently the Cuban govern- 
ment interprets “after the harvest” as mean- 
ing as soon as a particular portion of prop- 
erty has been cleared of cane from this 
year's crop. 


Sugar Prices February 3, 1960 
Ex. Duty Raw Sugar N. Y. 5.50 
Average 6 Raw Sugar 

Jan. 1st to Feb. 3rd 5.40 
Refined Sugar Gross N. Y. 9.35 
H4 Raw Sugar (fob) Cuba 2.90 
Average FH4 Sugar 

Jan. 1st to Feb. 3rd 2.97 


Futures Contract 


Contract Contract 
Prices H6 4 


Mar. 1960 
May 1960 
July 1960 
Sept. 1960 
Oct. 1960 
Nov. 1960 


5.50 
5.57 
5.57 
5.81 


5.82 


2.90 


Directors of West Indies Sugar Corpora- 
tion, a major American sugar company in 
Cuba, proposed the liquidation of the com- 
pany at a special meeting of stockholders 
on February 4th. This is the first apparent 
major sugar casualty attributable to the 
Castro regime. In 1957, the corporation also 
liquidated its holdings in the Dominican 
Republic. 

The U.S. Sugar Act expires at the end of 
1960, and several bills already have been 
introduced at this session of Congress. One 
would cut Cuba's quota by 350,000 tons, 
which would be added to the domestic beet 
and cane areas; another would prohibit the 
import of Cuban sugar if the price is above 
the world market; another would limit 
Cuba's quota to 3,060,000 short tons (Cuba's 
quota at the time the Agrarian Reform was 
passed), with domestic areas benefiting; 


a 


while another would give the President 
power to cut Cuba's quota, or withhold part 
of the money paid for Cuban sugar to repay 
Americans whose properties have ben con- 
fiscated. 

Robert H. Shields, President and General 
Counsel of U.S. Beet Sugar Association, 
spoke at Michigan State University on Feb- 
ruary 2nd. According to Mr. Shields, do- 
mestic sugar producers and refiners agree 
that the basic quota for domestic beet sugar 
should be increased 150,000 short tons and 
mainland cane 50,000 tons if these producers 
are to relinquish their rights to future 
Puerto Rican deficits. In return for such 
quantative increase in mainland quota other 
sources have suggested that Cuba be granted 
the right to fill any Puerto Rican deficit 
which, for 1960, is estimated at approxi- 
mately 200,000 tons. This rearrangement 
would help to relieve possible tightness in 
raw supplies to northeast U.S, area. 

President Eisenhower is preparing to ask 
for a four-year extension of the Sugar Act, 
giving the President authority to reallocate 
quotas of foreign countries in an emergency. 
Representative Cooley (D., N. C.), Chair- 
man of the House Agriculture Committee, 
opposes giving the Administration control 
over foreign quotas, but would give Con- 
gress this power, in a one year extension 
of the Act. Chairman Ellender (D., La.) of 
the Senate Agriculture Committee would 
also give this standby authority to Congress, 
in a two-year extension of the Act. 

The Philippines, Dominican Republic, 
Pe 4 and others have asked for larger 
qu. «s, While Brazil is seeking its initial 
share of the U.S. market. 

In the U.S. market, heavy “constructive” 
refined sugar deliveries (those made to fill 
quotas at the end of the year but not physi- 
cally delivered until the following year) 
pushed 1959 distribution up to 9,183,000 
short tons, raw value, versus 9,030,000 tons 
in 1958. Early in 1960, distribution slack- 
ened as these excess “invisibles” were ab- 
sorbed. Domestic spot (6) raw sugar 
prices declined to 5.85 per 100 lbs., duty 
paid, in the latter part of January, but ad- 
vanced to $6.00 by February 3rd. 

Trading in the new H47 bulk contract on 
the New York Coflee € Sugar Exchange 
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started January 18th. Trading thus far has 
been cautious and limited. Increased volume 
is expected in this contract when the eco- 
nomic factors are more clearly appraised, 
B. W. Dyer € Company concludes. 


Final Figures on Louisiana Crop 
New Organs, La., Fem. 2, 1960: The 
weather in the Louisiana sugar district dur- 
ing the month of January was bad from 
every point of view and it is fortunate that 
the 1959 crop was harvested prior to the 
turn of the year. About the only real harm 
that can come from the weather during the 
month of January would occur from sub- 
freezing temperatures over a long period 
of time and since this type of weather has 
not prevailed in this part of the sugar world, 
the canes in the ground that will make the 
1960 crop are reported in good condition. 
The experts tell us that the months of Feb- 
ruary and March are the critical months for 
the new crop. This, they say, is especially 
true of the month of March because the 
warm spells during this period promote the 
growth of the cane and this growth is very 
often cut back by late freezes. 1f the young 
canes emerge and are killed back too often 
during February and March the stands are 
usually not as good as they should be. 


The big Oaklawn Mill of the South Coast 
Corporation in St. Mary Parish was the 
last mill to complete the grinding of the 
1959 cane crop. Oaklawn finished shortly 
after Christmas and highlighted a rather re- 
markable grinding season for Louisiana 
sugar mills, Total sugar production, raw 
value, for the forty-seven mills participating 
in the grinding campaign amounted to 440,- 
400 tons. This was considerably less than 
the original estimates of approximately 
500,000 tons but was about 10,000 tons more 
than the pessimistic prediction of 430,000 
tons, raw value, made during the last few 
weeks of the campaign. 

The net tons of cane ground for sugar 
totaled 5,072,611. From this the industry 
produced 361,958 tons of raw sugar 967; 
37,946 tons of turbinados; 22,994 tons of 
refined granulated sugar, and 6,374 tons of 
plantation granulated sugar. The blackstrap 
molasses production in actual gallons was 
31,846,438 gallons which, reduced to 80 
Brix, total 31,918,969 gallons. 

The mills equipped to make sugar used 
52,426 tons of cane for the production of 
syrup from which was produced 1,217,822 
gallons of syrup. The production of 1st mo- 
lasses amounted to 1,473,398 gallons, and 
1,240,764 gallons of 2nd molasses were pro- 
duced. The 1st molasses, 2nd molasses and 
blackstrap molasses are a product of the 
cane used to make sugar. The syrup pro- 
duction is from cane used exclusively for 
that purpose. 


The 1959-60 Louisiana sugar pricing pe- 
riod, which this season was shortened to 
sixteen weeks, was completed on January 
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28, 1960 and the Louisiana Sugar Exchange 
announced that the season's average price of 
raw sugar was 6.1819 cents per pound. This 
was approximately five cents per hundred 
pounds below the 6.2312 season's average 
price for 1958-59, 

Using the 6.1819 cents per pound average 
issued by the Louisiana Sugar Exchange, 
the U. S. Department of Agriculture an- 
nounced on February 1st that mills were to 
pay their growers as follows: 6.1553 dollars 
per standard ton of cane for mills located 
north of Bayou Goula between the Atcha- 
falaya and Mississippi Rivers; 6.521 dollars 
per standard ton for mills located north 
and west of New Iberia west of the Atcha- 
falaya River; and 6.585 dollars per stand- 
ard ton for mills except those located in 
the areas listed above. 


Low Yields Plague Puerto Rico 


San Juan, Fem. 4, 1960: Dudley Smith, 
Vice-president of the Puerto Rico Sugar 
Producers' Association resident in Washing- 
ton, recently returned from Thailand where 
he surveyed the possibility of expanding the 
sugar industry in that country. 


Up to January 24, about a dozen Puerto 
Rico sugar Centrals were in operation, and 
to date have ground 433,583 tons of cane 
with a yield of 42,932 short tons of raw 
sugar which is about 3.3% of the Island's 
market quota. The low yield of sugar (aver- 
aging 9.902%) is a cause of great concern 
in sugar circles, and there have been a num- 
ber of conferences of growers and factory 
men on what can be done about it. Among 
the proposals for a possible solution is 
speeding up the development of new and 
richer varieties. Also, a suggestion has been 
made to use certain chemical products to 
maintain yields during rainy periods. Among 
such products that have been recommended 
and are being tried out for some factories 
is one known as 596, a special oil which 
is sprayed on the cane during wet weather. 
The Agricultural Experiment Station in co- 
operation with the Esso Standard Oil and 
certain Centrals has worked out a scheme 
to do the spraying by airplane. 


The Cary sugar cane cutter and loader 
has been under trial at Central Coloso for 
two weeks under the supervision of John 
Cary and Joseph Ray. Additional testing 
will now be made in other cane-growing dis- 
tricts of the Island. The machine is de- 
signed to cut the cane into lengths of 12 
to 18 inches and to load these pieces on 
field carts. After certain alterations were 
made, the preliminary tests indicate that the 
machine will work satisfactorily. 


Volcano Destroys Hawaiian Cane 


HoxoLuLu, Feñ. 2, 1960: Hawaii is losing 
more cane land as a result of volcanic erup- 
tions. For the second time in the history of 


Hawaii cane land is being destroyed by a 
volcano. In 1955, an eruption in the Puna 
area of the Big Island of Hawaii devastated 
more than 1,500 acres of cane land through 
lava, cinder and fire action. 

In the same general area, another erup- 
tion started in January this year. As of the 
end of the month, 430 acres of the 1960 
crop had been covered with cinders, and 
some of it by molten lava. Another 100 
acres of the 1961 crop had been destroyed. 

Most of the land involved in the current 
eruption is leased by independent growers 
who supply Olaa Sugar Co. with cane. In 
1955, some of the land belonged to Olaa 
plantation. 

No estimate of the total damage has been 
made as the volcanic 
grow more intense. 

Gaseous fumes from the volcano have 
destroyed plants in the garden of Olaa 
manager, Hans Hansen. His home is some 
20 miles from the eruption. The effect of 
these fumes upon cane which is located at 
a distance from the volcano is not known. 
Some plants have been killed on the Olaa- 
Hilo road. 


action continues to 


Hawaii's 1959 production totaled 974,632 
tons of 96 degree raw sugar. lt was the 
third lowest crop in 10 years. 

Reason for the low output was the 126- 
day strike of plantation workers in 1958. 
The two-year crop cycle, and halting irri- 
gation for the long period on one-half the 
total acreage, were direct causes of the con- 
tinued loss. 

Production this year will not be up to 
the capacity of Hawaii, but is expected to 
total about 1,000,000 tons. 


A detailed study is underway in Hawaii 
to determine comparative costs of three types 
of harvesting, the condition of cane as a 
result of these methods and sugar losses 
involved. 

The methods under consideration are: 

1. Use of “V”-type cane cutter, windrowed 
with a push rake, loaded with a grab 
onto a cane buggy and hauled to road- 
side. There it is transloaded into semi- 
trailers, or similar type units. This 
method is most commonly used in the 
wet sections of the Hilo coast of Hawaii. 

2. Use of a “V”-cutter, then picked up by 
a pickup-transport unit, designed by C. 
Brewer engineers. This unit deposits 
cane at the roadside and a grab loads 
into large hauling units. 

3. Use of the HSPA cutter-windrower. A 
grab loads directly from the windrow 
to large semi-trailers for hauling to the 
mill without transloading. 

Pepeekeo has two pick-up transports; and 

Hilo Sugar has one on order. 

Laupahoehoe and Hamakua are consider- 
ing the purchase of several more HSPA 
cutter-windrowers, providing cost of the ma- 
chines can be reduced and operating ex- 
penses are comparable with other methods. 
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Besides these major methods, the cost of 
using Hilo semi-trailers infield, pulled by 
a tractor with a fifth wheel, is being studied. 

This comparison of harvesting methods 
will be used by the Hawaiian Sugar Plant- 
ers” Assn. Experiment Station as a guide to 
research in agricultural engineering, and by 
plantations to determine the most efficient 
type of equipment for harvesting. 

Several years ago the cane buggy and the 
“V”.cutter made it practical to harvest me- 
chanically under the wet Hilo Coast con- 
ditions. Now, newer methods may be more 
economical, easier on the soil, the harvested 
cane, and the ratoon stubble. 


A portable irrigation system is being 
tested at Kilauea Sugar Co. on the Island 
of Kauai. Four units are now in use. 

In a field which is irrigated by this method 
roadways are built to all corners and cane 
is planted in almost flat culture. 

One irrigator with a pick-up truck sets 
up one pipeline and sprinkler, while an- 
other sprinkler is in operation. These units 
work 24 hours per day. 

Kilauea is short of irrigation water. With 
the portable system water can be made to 
accomplish almost twice as much as through 
normal irrigation. And, the roads are most 
helpful in harvesting, weed spraying and 
fertilizer distribution. 

Paauhau Sugar Co., on the Island of 
Hawaii, also has an experimental portable 
sprinkler system installation. As the grade 
from the water supply to the fields being 
irrigated is considerable, they use no pump 
to get pressure at the nozzle. 


A device which weighs bagasse by using 
radioactive gamma rays is being installed 
at the Puunene mill of the Hawaiian Com- 
mercial € Sugar Co., Maui. 

This is a joint project by HC8S and the 
Hawaiian Sugar Planters' Association. The 
weight of the bagasse is calculated by the 
amount of gamma rays absorbed by the 
bagasse as it passes. This aids in accurate 
measurement of milling losses. 

The device, owned by HSPA, was success- 
fully tested at Ewa Plantation Co. last year. 


Experiments are underway at Oahu Sugar 
Co. in Hawaii to determine the economic 
feasibility of a sugar plantation producing 
vegetables on a commercial scale. 

Potatoes, field corn, bunch beans and 
head sorghum have been planted between 
the rows of young sugar cane. Planting is 
done by skipping a row between two con- 
secutive rows of cane. Previous experiments 
indicate that there is no loss in sugar pro- 
duction from this spacing. 

Quick growing crops, which mature in 
six to nine months, are being tested. 


A big off-season construction project, un- 
foreseen at the end of grinding in 1959, has 
been undertaken at the Puunene mill of 
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Hawaiian Commercial € Sugar Co. on the 
Island of Maui. The “A” tandem main gear- 
ing had to be ripped out and the entire 
concrete foundation replaced. They expect 
repairs to be completed by the start of the 
grinding season the first of this month. 

Vibration in the main engine gearing had 
grown progressively worse during the past 
several years. Last year it cracked the steel 
plates of the bed plate. Gear teeth were 
found to be bad and repairs are being made. 
Soil and foundation experts inspected the 
site and drilled test holes. They reported 
the foundation sound. But, when the gear- 
ing was dismantled at start of the off-season 
last year, concrete in the foundation was 
found to be in poor condition. It was oil- 
soaked, soft, and of poor quality. Moreover, 
it lacked steel reinforcing used in modern 
foundations of this type. 

There was no alternative but to rebuild 
the entire foundation. 


Overproduction Threat Persists 
In Brazil 


Rio beE Janerio, Jan. 29, 1960: The prob- 
lem of last season's excess output was satis- 
factorily dealt with by the federal govern- 
ment's decision to purchase and store Sao 
Paulo's entire surplus, amounting to 186,060 
tons. This was taken over by the Ministry 
of Finance on the basis of 80% of the off- 
cial price and the proceeds distributed 
among producers. Stocks on hand in Brazil, 
which amounted to 586,893 tons when the 
new season opened on June 1st, were thus 
reduced to normal levels. 

As regards the 1959-60 outturn, originally 
estimated at between 3.8 and 3.9 million 
tons (see Sucar Y AzucAR, September 
1959), aggregate production quotas have 
been adjusted so as to limit the output of 
usina sugar to 3,359,057 tons. Any excess 
will be for the responsibility of the pro- 
ducer and will not be entitled to the benefits 
of the Defense Plan. 

Adding the reduced stocks on hand at 
the beginning of the season (400,834 tons), 
total availabilities are estimated at 3,759,891 
tons in 1959-60, leaving a surplus of 409,835 
tons at May 31 after deducting the follow- 
ing amounts: 


Tons 
2,640,000 

609,572 

109,484 


3,359,056 


Estimated domestic consumption 
Authorized sales to free world 
Reserve held at Council's order 


Total 


Towards the end of the year, however, 
the Institute announced that midway 
through the season, namely by November 
30, domestic consumption had dropped 
2.7%, to 1,378,539 tons, while the combined 
output of the mills had reached 2,411,803 
tons, or 71.8% of their estimated total. Ex- 
ports were some 26,000 tons less than at the 
corresponding date in 1958 and stocks on 
hand were 34.4% higher. Exports during 


the first eight months of 1959, the latest 
period for which full statistics are available, 
amounted to 460,000 tons at an average 
F.O.B. value of U.S. $69.54 per metric ton, 
as compared with 759,000 tons, at U.S. 
$75.10 per ton, during the twelve months 
of 1958. 

In a preliminary report Brasil Acucareiro 
confirms that the 1959-60 season in South 
Brazil is proceeding under more favorable 
conditions than its predecessor, both as re- 
gards technical processes and industrial 
yields. Reports of another drought, the sec- 
ond in two years, are coming in from north- 
east Brazil, particularly from Pernambuco 
and Alagoas, where streams and reservoirs 
are drying up and people are paying fifty 
centavos for a litre of water. 

President Kubitscheck has authorized the 
Bank of Brazil to open credits of 2,000 and 
2.500 million eruzeiros to finance sugar pro- 
duction in South and North Brazil, respec- 
tively. 


Instruction No, 192, issued by the Con- 
troller of Currency and Credit, transfers 
practically all Brazil's exportable products 
to the list of goods for which exporters may 
negotiate their bills on the free market. 
Instead of receiving payment in full at the 
free rate, however, exporters will retain 130 
ers. per dollar and receive the balance in 
treasury notes, redeemable in six months 
with interest at six per cent per annum, 

For the government the measure repre- 
sents a useful short-term loan in foreign 
currencies at a low rate of interest, relieves 
the pressure on the free market (until the 
treasury notes mature) and tends to stabilize 
the rate. The latter had risen to 200 ers. 
per dollar in December, but has 
steadied around 180. 

As regards exporters, Category Il prod- 
ucts, for which bills were negotiated at 100 
ers. per dollar, can now be sold abroad at 
competitive prices. On the other hand sugar 
exporters, who have been receiving the free 
rate in full, resent the forced retention dur- 
ing six months of 30 to 40% of their earn- 
ings. 


since 


Canadian Production Down, Sales Up 


MONTREAL, Jan. 29, 1960: The production 
of refined beet and cane sugar in Canada 


in the full year 1959 declined slightly as 
compared with the previous year, while total 
sales increased by a fair percentage. 

The production total of both refined beet 
and cane sugar in 1959 eased 0.7% to 829,- 
804 tons from 836,042 in 1958 and total sales 
rose 3.5% to 841,189 tons from 812,933. 

Company held stocks at December 31, 
1959 amounted to 172,119 tons smaller by 
nine percent than 1958's year-end total of 
189,044 tons. 

Receipts of raw cane sugar in Canada in 
1959 advanced 5.6% to 739,025 tons from 
700,058 in the preceding year and meltings 
and sales 4.2% to 711,680 tons from 683,- 
247. 
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United States National Committee on Sugar Analysis 


Referees and Associates 


To The Editor: 


I am enclosing a listing of United States National Committee 
on Sugar Analysis Referees and Associate Referees of the study 
committees which have recently been formed and activated for 
studying some 21 individual fields of sugar analysis. Each com- 
mittee will report its studies and recommendations at a general 
meeting of the United States National Committee in 1962, and 
these committee reports will, in turn, be presented at the meeting 
of the International Committee for Uniform Methods of Sugar 
Analysis to be held in Berlin in 1962. The ICUMSA depends 
on the individual national committees for the material to formu- 
late its own reports and recommendations. 

The Referees and Associates of the subject committees repre- 
sent the top technical men and women in the United States in 
their individual fields. These scientists receive no financial recom- 
pense for their work, which involves long periods of study and 
very frequently expensive laboratory work by themselves or their 
companies. The only rewards these workers obtain are the satis- 
faction of having advanced the techniques of sugar analysis and 
the personal recognition obtained within the industry. 

It appears to us that information as to the men and women 
making up these committees is of very great interest to the sugar 
industry and, because it is newsworthy, 1 sincerely hope that 
you will be able to publish these listings in your esteemed 
journal, 

R. A. McGinnis 
Chairman, U. S, National 
Committee on Sugar Analysis 


Subject No. 1—Constitution and By-Laws 

Referee: T. R. Gillett—California and Hawaiian Sugar Re- 
fining Corp. 

Associates: H. B. Hass—Sugar Research Foundations. Inc.: 
R. A. McGinnis—Spreckels Sugar Company; George P. 
Meade—Ponchartrain Hotel, New Orleans 

Subject No. 2-——Weighing, Taring and Sampling of 
Raw Sugars 

Referee: George Vlases, Jr.—U. S. Customs Laboratory 

Associates: E. J. Culp—The American Sugar Refining Co.: 
H. Gerstner—Colonial Sugars Company; J. H. Payne 
Hawaiian Sugar Planters* Assoc.; Raphael Pol—Coopera- 
tive Azucarera Los Canos; W. L. Reed—Revere Sugar Re- 
finery 


Subject No. 3—-Ash Content of Sugar Products 
Referee: D. F. Charles—California and Hawaiian Sugar Re- 
fining Corp. 
Associates: R. M. Blankenberg—The American Sugar Refining 
Co.; R. J. Brown—The Great Western Sugar Company: 
W. A. Clarno—Savannah Sugar Refining Corp.; C. A. Fort— 
Southern Regional Research Lab.; J. H. Holton—National 
Sugar Refining Company; H. M. Rootare—National Bureau 
of Standards 
Subject No. 4—Reducing Sugars 
Referee: Emma J. McDonald —National Bureau of Standards 
Associates: Olier L. Baril—Holy Cross College; A. A. Jack- 
son—Sucrest Division, American  Molasses Company; 
Katheryn Langwill—Refined Syrups and Sugars, Inc.; James 
B. Peterson—U. S. Customs Laboratory; K. T. Williams— 
Western Utilization Research and Development Division, 
USDA 
Subject No. 5— Performance of Bone Char, De- 
colorizing of Carbons and Other Adsorbents 
Referee: Frank Carpenter—National Bureau of Standards 
Associates: R. S. Bowman—Mellon Institute; L. G. Gleysteen— 
Research Laboratory, Atlas Powder Company; F. Janeiro 
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Refined Syrups and Sugars, Inc.; R. D. Jeep—Industrial 

Sugars, Inc.; N. L. Pennington—California and Hawaiian 

Sugar Refining Corp.; W. L. Reed—Revere Sugar Refinery; 

F. W. Schwer—National Sugar Refining Company 
Subject No. 6—Molasses and Sugar Syrups 

Referee: A. A. Jackson—Sucrest Division, American Molasses 
Company 

Issociates: P. G. Berdeshevsky—Sucro-Blanc Corporation; R. 
E. Hallbeck—Spreckels Sugar Company; Katheryn Lang- 
will —Refined Syrups and Sugars, Inc.; R. S. Patterson 
California and Hawaiian Sugar Refining Corp.; J. B. Peter- 
son—U. S. Customs Laboratory; Arthur Wendt—Cary 
Maple Sugar Company 

Subject No. 7—Refractive Indices of Sugar Solutions 

Referee: James Martin—New York Sugar Trade Laboratory 

Issociates: F. G. Eis—Spreckels Sugar Company; D. F. 
Charles—California and Hawaiian Sugar Refining Corp.: 
Claude Gortatowsky—The Coca-Cola Company; Adele 
Hagan—Refined Syrups and Sugars, Inc.; Carl F. Snyder 
National Bureau of Standards 

Subject No. 8—-Standardization of Quartz Control 
Plates 

Referee: Carl F. Snyder—National Bureau of Standards 

Issociates: Carl Bassone—New York Sugar Trade Laboratory ; 
F. G. Eis—Spreckels Sugar Company; F. P. Phelps—Na- 
tional Bureau of Standards 

Subject No. 10—Evaluation of the Refining Qualities 
of Raw Cane Sugar 

Referee: Philip F. Meads—California and Hawaiian Sugar 
Refining Corp. 

Issociates: J. J. Amento—The American Sugar Refining Co.; 
W. A. Clarno—Savannah Sugar Refining Corp.; Pieter 
Honig—Crescent Drive, Elmsford, N. Y.; H. J. Jacobs 
South Coast Refining Company; J. Reiche—Refined Syrups 
and Sugars, Inc. 


Subject No. 11—Specifications and Tolerances for 
Pure Sucrose and Reagents 
Referee: Carl Erb—New York Sugar Trade Laboratory 
Issociates: H. B. Hass—Sugar Research Foundation, Inc.; 
Emma J. McDonald—National Bureau of Standards; George 
Vlases, Jr.—U. S. Customs Laboratory 


Subject No. 12-—Evaluation of the Crystallizing Quali- 

ties of Sugar Liquors and Syrups 

Referee: J. H. Payne—Hawaiian Sugar Planters' Assoc. 
Issociates: E. C. Gillett—California and Hawaiian Sugar Re- 
fining Corp.; E. H. Hungerford—The Great Western Sugar 
Company; R. D. Moroz—American Molasses Company; 
Andrew Van Hook—Holy Cross College; H. G. Walker, 
Jr.—Western Utilization Research and Development Divi- 
sion, USDA; Alfred E. Webre—U. S. Pipe and Foundry 
Company 

Subject No. 13—-Color and Turbidity of Sugar 

Products 

Referee: Claude Gortatowsky—The Coca-Cola Company 
Issociates: W. O. Bernhardt—Spreckels Sugar Company; B. A. 
Brice—Northern Utilization Research and Development Di 
vision, USDA; Katheryn Langwill—Refined Syrups and 
Sugars, Inc.; R. T. 0O'Connor—Southern Utilization Research 
and Development Division, USDA; R. F. Olson— American 
Crystal Sugar Company; Neil L. Pennington—California and 
Hawaiian Sugar Refining Corp.; C. J. Rieger—National 
Bureau of Standards; Hugh Rounds—The Amalgamated 
Sugar Company; Robert J. Smith—Corn Products Refining 
Company 





Subject No. 14—Determination of Sucrose in Sugar 

Products 

Referee: R. J. Brown—The Great Western Sugar Company 

Associates: A. A. Jackson—Sucrest Division, American Mo- 
lasses Company; Katheryn Langwill—Refined Syrups and 
Sugars, Inc.; Emma J. McDonald—National Bureau of 
Standards; Howard F. Haney—Holly Sugar Corporation; 
J. F. Martin—New York Sugar Trade Laboratory 


Subject No. 15-——Dry Substance in Sugar and Sugar 
Products 

Referee: O. M. Nelson—California and Hawaiian Sugar Re- 
fining Corp. 

Associates: P. C. Hanzas—American Crystal Sugar Company; 
Pieter Honig—Crescent Drive, Elmsford, N. Y.; J. H 
Payne—Hawaiian Sugar Planters” Assoc.; R. J. Smith 
Corn Products Refining Company; G. F. Spink—Industrial 
Sugars, Inc.; Howard Staley—Pepsi-Cola Company 


Subject No. 16—pH of Sugar Factory Products 

Referee: W. D, Heath —California and Hawaiian Sugar Re- 
fining Corp. 

Associates: W. W. Barr—American Crystal Sugar Company; 
A. C. Burgdahl—The American Sugar Refining Co.; George 
Conrad—National Sugar Refining Company; R. S. Gaddie 
Utah-Idaho Sugar Company 


Subject No. 17— Analysis and Evaluation of Refined 
Sugars 
Referee: George P. Meade—Ponchartrain Hotel, New Orleans 
Associates: E. J. Culp—The American Sugar Refining Co.; 
P. C. Hanzas—American Crystal Sugar Company; C. W. 
Horne—Union Sugar Division, Consolidated Foods Corpora- 
tion; Julian Johnson—The Amalgamated Sugar Company; 
Harry Korab—American Bottlers of Carbonated Beverages; 
R. N. Prince—California and Hawaiian Sugar Refining 
Corp.; F. M. Sabine—Michigan Sugar Company 


Subject No. 19—-Viscosity and Surface Tension of 
Sugar Solutions 
Referee: Andrew Van Hook—Holy Cross College 


Associates: W. A. Bemis—Revere Sugar Refinery; Adele 
Hagan—Refined Syrups and Sugars, Inc.; John L. Hickson— 
Sugar Research Foundation, Inc.; R. F. Olson— American 
Crystal Sugar Company; J. H. Payne—Hawaiian Sugar 
Planters' Assoc. 


New Cane Diffusion Process 


Subject No. 21—Raw Sugar Polarization Procedures 
Rejeree: W. W. Binkley—New York Sugar Trade Laboratory 
Associates: E. J. Culp—The American Sugar Refining Co.; 

P. F. Meads—California and Hawaiian Sugar Refining 
Corp.; J. B. Peterson—U. S. Customs Laboratory; Raphael 
Pol—Cooperativa Azucarera Los Canos; J. Reiche—Refined 
Syrups and Sugars, Inc.; L. J. Rhodes—Hawaiian Sugar 
Planters' Assoc. 

Subject No. 23—Sucrose in Sugar Beets 
Referee: Guy Rorabaugh—Holly Sugar Corporation 
Associates: R. E. Hallbeck—Spreckels Sugar Company; E. H. 

Hungerford—The Great Western Sugar Company; J. A. 
Hupfer—Sugar Branch, USDA; Roland M. McCready— 
Western Utilization Research and Development Division, 
USDA; Frank Rawlings—Ogden, Utah 


Subjects No. 25 and No. 27——Nonsugar Components 
in Sugar Products 
Referee: Pieter Honig—Crescent Drive, Elmsford, N. Y. 
Associates: W. W. Binkley—New York Sugar Trade Labora- 
tory; B. C. Cole—The Seven-Up Company; H. Wayne 
Hilton—Hawaiian Sugar Planters” Assoc.; Harry Korab— 
American Bottlers of Carbonated Beverages; Willard Marcy 
—The American Sugar Refining Co., L. F. Martin— 
Southern Utilization Research and Development Division, 
USDA; H. M. Rootare—National Bureau of Standards; 
J. B. Stark—Western Utilization Research and Development 
Division, USDA; L. W. Norman—Holly Sugar Corporation 
Subject No. 26—-Starch Hydrolyzates 
Referee: Robert J. Smith—Corn Products Refining Company 
Associates: C. C. Kesler—Penick and Ford; D. P. Langlois 
A. E. Staley Mífg. Co.; Emma J. McDonald—National Bu- 
reau of Standards; A. G. Rohwer—Clinton Corn Processing 


Co. 


Subject No. 28—-Determination of Microorganisms in 

Sugar Products 

Referee: Helen Lynch—Refined Syrups and Sugars, Inc. 

Associates: B. C. Cole—The Seven-Up Company; Robert S. 
Gaddie—Utah-Idaho Sugar Company; H. E. Halden— 
Spreckels Sugar Company; Harry Korab— American Bottlers 
of Carbonated Beverages; Don North—Monitor Sugar Com- 
pany; William L. Owen—Baton Rouge, Louisiana; J. H. 
Quinn—American Crystal Sugar Company; A. B. Rizzuto— 
The American Sugar Refining Co. 


Announced 


A new process for the extraction of sucrose 
from sugar cane by diffusion, long the con- 
ventional method in the beet sugar industry, 
has been announced jointly by Chemtron Cor- 
poration and The J. G. White Engineering 
Corporation. The continuous diffusion takes 
place in a vertical tower into which cane, 
cut into thin discs or chips, is fed; a counter- 
current flow of water, heated to just below 
2129 F., kills the cane cells liberating the 
sucrose. Higher rates of extraction and high- 
er purities than are possible with conven- 
tional milling are said to result. James W. 
Dunham, vice president of Chemstron, said 
that 96% of the total available sucrose is 
common with extraction as high as 98% ; 
liquor purities are one to three percentage 
points higher than in milled cane. Thus the 
Ciffusion process increases sugar in the bag 
by six to eight per cent. Fresh water used 
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is about the same as that required for 
maceration in milling. Cost of the original 
equipment and cost of operation are said to 
be substantially lower than mills of equiva- 
lent capacity. 


Considerable work has been done in the 
past on cane diffusion; (See Sucar, May 
1951, pages 28-30; “Next; Sugar Cane Dif- 
fusion?”) In 1955 a semi-commercial dif- 
fusion tower utilizing the basic process now 
being announced was placed in operation by 
Chemtron (then National Cylinder Gas Com- 
pany) at Fellsmere, Florida where it op- 
erated parallel with the conventional mill 
during part of two crops. (See Sucar, May 
1955, pages 29-31; “Cane Diffusion Comes 
of Age.”) 

Under the present arrangement, White 
Engineering Corporation will supply the 
engineering, supervision and construction 
services and Chemtron will supply the equip- 
ment and patented process. 


Bagasse Paper Plant In India 


An integrated pulp and paper mill with 
an initial capacity of 35 tons of high-grade 
writing and printing papers produced from 
bagasse is being constructed in Mysore State, 
India, for Mandya National Paper Mills Ltd. 
Bagasse will be obtained from the nearby 
mill of Mysore Sugar Company Ltd. The 
mill is expected to be in operation in 1961. 
Machinery, supervision of construction and 
initial operation is being supplied by Par- 
sons € Whittemore Inc. and this company 
will act jointly with Bedi € Company of 
Bangalore as managing agents. The process 
involves moist depithing of the bagasse at 
the sugar mill followed by wet depithing at 
the pulp mill. Provision is being made for 
future expansion of the factory to meet the 
growing requirements for writing and print- 
ing papers in India. 
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Testing Busan 881 In Peru 





Special Bactericide Shows Marked Savings 


By John W. Appling' « Manuel Ugarte” 


Donne the 1957 sugar campaign in Cuba, 
a new organic sulfur bactericide was intro- 
duced (Sucar Y Azucar 1958—53 (6): 23- 
25) to reduce the inversion of sucrose in cane 
juice, which thereby resulted in sucrose sav- 
ings. This work continued into the 1958 
campaign with the application of Busan 881, 
as reported by Appling and Warner (Sucar 
JournaL 1959—22 (8): 19-27), with the 
result that this product became recognized 
in Cuba as an effective bactericide. The 
senior author of this article introduced Busan 
881 into one of the large sugar mills in Flor- 
ida (U. S. A.) during the early part of 1959. 
The results there, together with those from 
Cuba, encouraged the introduction of Busan 
881 in Mexico, Peru, and Brazil during 1959. 
In Mexico, the effectiveness of Busan 881 
in controlling the dextran-producing bac- 
terium, Leuconostoc mesenteriodes, was 
clearly established. The present article deals 
with the successful application of Busan 881 
in Ingenio Pucalá, one of Peru's larger sugar 
mills. 

Busan 881 is a bactericide and fungicide 
containing organic sulfur compounds which 
eflectively control the microflora in paper 
mfñlls, in waters injected during secondary 
oil recovery, and in sugar cane mills, It has 
the following composition : 
Active ingredients: 

Disodium cyanodithioimido- 

carbonate 

Ethylenediamine 


Potassium N-methyldithio- 
carbamate 


Percent 


Inert ingredients 


This product is particularly well suited to 
control the microflora responsible for the 
major part of the inversion of sucrose in cane 
juice prior to liming and clarification. 1t can 
be used safely at the recommended dosages 
based on the analytical results obtained by 
an independent laboratory. 


The first sugar mill in Peru to use Busan 
881 for increasing sucrose yields offered ex- 
cellent conditions to initiate treatment with 
this product. In the first place, compound 
imbibition was used whereby the Busan 881 
could be introduced into the juice from the 
last mill and circulated back successively 
through the tandem to the first mill. This 
permitted treatment of all milis, troughs, 
screens, etc., contacted by the recirculating 
juice containing the Busan 881, except the 


“1 Chief Microbiologist—Food Section, Buckman 
Laboratories, Inc., Memphis. Tennessee, U. $. A. 
2 Industrial Chemicals Department, Wm, Cros- 
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crusher. A minimum of two weeks” treat- 
ment was recommended. Three drums of 
this product were ordered by the Sociedad 
Agrícola Pucalá, and these had arrived be- 
fore the authors were ready to start treat- 
ment on August 16, 1959, 

This mill grinds daily approximately 3200 
metric tons of cane which is harvested me- 
chanically to the extent of picking up and 
loading the cane on trucks or trailers. All 
forms of mechanical harvesting of cane 
greatly increase the amount of soil delivered 
with the cane to the mill; this suspended 
material in the juice can affect adversely the 
evaluation of a product like Busan 881. 

The authors arrived at the mill two days 
prior to initiating treatment with Busan 881 
in order to install a polyethylene gravity 
feeding system and to inspect the tandem 
prior to and during the weekly shutdown on 
Sunday for repairs and cleaning. It was ob- 
served that imbibition water is introduced 
only ahead of the last mill. Hence, Busan 
881 added to the juice leaving this mill 
would be carried to the coarse juice screens, 
then successively through each preceding 
mill, and would finally join the crusher juice 
to become the mixed juice. The mixed juice 
is then pumped over a vibrating fine screen 
and thence to the heaters, liming tanks, etc. 

Crusher juice was taken by grab sampling 
every 30 minutes for a four-hour composite 
preserved with mercury bichloride and ana- 
lyzed as a four-hour composite. The mixed 
juice, on the other hand, was sampled con- 
tinuously with considerable difficulty at the 
liming tank. Every hour the sampler was 
changed so that the collected sample could 
be analyzed immediately. The main diff- 
culty with this continuous sampler was the 
presence of much suspended matter, prin- 
cipally soil, which often clogged the sampling 
pipeline and valve. These were cleaned daily 
or more often as needed. 

Brix, apparent sucrose, and invert sugar 
were determined routinely by standard meth- 
ods. Because of a high percentage of soil as 
suspended matter in both juices, variations 
occurred in Brix, depending on how long the 
juice was permitted to settle. The chief 
chemist decided to minimize the error due 
to suspended matter by requiring a minimum 
of 20 minutes” settling in extra-tall metal 
cylinders from which the supernatant juice 
was poured into a metal cylinder of stand- 
ard height for Brix readings. He found that 
this greatly reduced the effect of suspended 
solids on Brix. 

A simple gravity feed was installed to in- 
troduce 10 p.p.m. of Busan 881 into the 


juice leaving the last mill and 5 p.p.m. into 
the mixed juice leaving the crusher and the 
first mill. After the first week of treatment, 
it was decided to add the entire dosage of 
15 p.p.m. to the juice leaving the last mill. 
The gravity feed consisted of a polyethylene 
spigot fitted into an original drum of Busan 
881 and attached to suitable polyethylene 
tubing with connectors which terminated in 
capillary polyethylene tips. The location of 
this drum was approximately 3.7 meters 
above the outlets for the product. 

The calculation of the daily dosage of 
Busan 881 was as follows: 


Average daily grinding of cane, estimated at 
3200 metric tons = 3,200,000 kg. 
15 p.p.m. of Busan 881 = 48 kg. per 24 hr. 
48 x 1000 


28 ml. per min. 

Two different methods to evaluate the 
benefits resulting from the use of Busan 881 
were used, and these methods required re- 
liable purity and invert sugar data for the 
crusher and mixed juices. 

In order to obtain reliable purity and in- 
vert sugar data for crusher and mixed juices, 
the best possible sampling methods must be 
used. Continuous sampling is universally re- 
garded as more representative of juices than 
intermittent (grab) sampling. It is recog- 
nized that the presence of large amounts of 
soil occluded with mechanically harvested 
and unwashed cane poses a real problem in 
Brix determinations. This same contamina- 
tion is likewise a serious problem for con- 
tinuous sampling of unclarified juices such 
as crusher and mixed juices. 

The analysis of reliable samples of these 
juices is done at regular intervals to de- 
termine Brix, apparent sucrose, and invert 
sugar. Daily averages of purity and glucose 
ratios are calculated for various juices; how- 
ever, for evaluating Busan 881 benefits, the 
authors employ weekly arithmetical averages 
for crusher juice data and weekly weighted 
averages for mixed juice data as follows: 

1. Since inversion during grinding is large- 
ly due to invertase produced by various 
bacteria and fungi, it is perfectly feasi- 
ble to employ a significant decrease in 
drop of purity, from crusher to mixed 
juices during a period of treatment with 
Busan 881 as compared with the period 
immediately prior to treatment, to cal- 
culate the sucrose savings. 

. In a similar manner, less inversion dur- 
ing grinding results in smaller increases 
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Table 1.—Period Averages for Crusher and Mixed Juices—Aug. 2-Sept. 7, 1959 in glucose ratio from crusher to mixed 
Apparent Invert 


aa e idos Midas 05 ca de juices. In the complete absence of this 


Brix (pol) Purity — (glucose) Ratio Purity  Glucose Ratio type of inversion, the glucose ratio of 
> 03 Period of No Treatment with Busan 881 the crusher juice and that of the mixed 
Aug. 2- 


Crusher juice 18.953 15.76 83.14 060 3.81 e sh Juice will become identical. The mag. 

Mixed juice 16.31 1304 80.75 066 5.06 2.39 1.25 nitude of sucrose savings achieved in 
15 p.p.m. Busan 881 (10 p.p.m. at last mill + 5 p.p.m. to mixed juice) lowering the glucose ratio of the mixed 

Aug. 17-23 juice to more nearly that of the crushe: 

Crusher juice 18.48 15.16 82.03 0.55 3.62 — = juice can also be calculated. 

Mixed juice 16.38 13.11 80.04 0.59 4.50 1.99 9.88 Theoretically at least, the calculated su- 


15 p.p.m. Busan 881 (all added at last mill) crose savings from these two methods should 
Aug. 24-30 


Crusher juice 18.59 15.32 82.41 0.55 3.59 — ve identical. Practically, in the experience 
Mixed juice 16.88 13.62 80.69 0.54 3.9 0.37 of E ers uo. this md > pue due 
: : a to inadequate sampling and to the inaccu- 
ds. Period Following Treatment with Busan 881 racy of Brix determinations. On the other 
Sept. 7 hand, glucose determinations on carefully 
Crusher juice 18.50 15.27 82.54 0.54 3.54 » measured composite samples which have 
been adequately preserved give the most ac- 
Figure 1.——Weekly Averages of Drop in Purity and Increase in Glucose Ratio from curate determination, Thus, glucose ratios 
Crusher to Mixed Juices, June 29-Sept. 7, 1959 should be the best index for the chemical 
h ; evaluation of Busan 881 benefits. 

rep de Fog Drop in ino It is well known that individual analyses 
Date purity ratio Date purity ratio have little value except as they are used in 
June 29 thru Aug. 10-16 2.31 1.15 daily and weekly averages. Sugar cane it- 
PE day 4 2.23 0 yu a qa ee self contributes mainly to the variations in 
July 13-19 "33 0.93 Aug. 31- » determinations of Brix, apparent sucrose, 
July 20-26 A 1.09 Sept. 7 3.67 0.95 and invert sugar. Cane varies with the va- 
Aug. 2-9 y 1.31 riety grown, the soil fertility, its age when 
h harvested, the number of crops grown per 
.0 planting, the time required to transport it, 
and other factors. The importance of sam- 
pling methods has already been discussed, 
and frequent analyses on samples taken con- 
tinuously offer the best approximation to 

good daily averages. 


Mixed juice 16.66 1314 7887 0.59 449 3.67 0.95 


Another important consideration regard- 
ing weekly averages is the use of weighted 
averages when the weight of the juice ob- 
tained daily is known. The weight of mixed 
juice is considered approximately equal to 
the weight of cane ground; however, direct 
weighings of this juice are made whenever 
possible. At Ingenio Pucalá, the weight of 
mixed juice per day was calculated from 
its volume and density; nevertheless, weigh 
ing tanks were being installed for greater 
accuracy. Crusher juice, on the other hand. 
neither can be weighed directly nor can its 
volume be estimated; therefore, weekly aver- 
ages for this juice must be arithmetical ones 
based on daily averages. 

The authors have assembled in Table 1 
the biweekly averages for the period August 
2-16 (immediately prior to the application 
of Busan 881); for the weekly periods Au- 
gust 17-23 and August 24-30, during which 
Busan 881 was added continuously at 15 
p.p.m.; and for the week of August 31-Sep- 
tember 7 (immediately following the treat- 
ment period). 

In addition to the averages in Table 1 for 
August 2-September 7, we have assembled 
the weekly averages of drop in purity and 
increase in glucose ratio from crusher to 
mixed juices during the period June 29-Sep- 
tember 7. The graphs in Figure 1 show the 
striking improvement which is attributed to 
the use of Busan 881 during the period 
August 17-30, 

The authors will now show in detail how 
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the data in Table 1 are employed to calcu- 
late sucrose savings from the mixed juice 
as the result of less inversion when 15 p.p.m. 
of Busan 881 were added continuously to 
the juice from the last mill. 

The maximum benefit was not obtained 
during the first week of treatment; however, 
the calculated sugar savings more than paid 
for the cost of treatment. Since we consider 
the results from the second week more re- 
liable for evaluating the maximum benefit 
from the treatment, we are using these data 
for our calculations. 


A. Had the average drop in purity from 
the crusher to the mixed juice been 
2.39, which it was during the August 
2-16 period of no treatment, the aver- 
age purity of the mixed juice for the 
August 24-30 period would have been: 

82.41 — 2.39 = 80.02 
and the corresponding average appar- 
ent sucrose would have been: 
80.02 x 16.88 = 13.51 
100 


Hence, the sucrose savings realized 
during this week of August 24-30 were: 
13.62 — 13.51 = 0.11% 

But 0.11 percent on cane weight equals 
1.10 kg. of pure sucrose per metric ton 

of cane. 
However, the 93%, of juice extracted, 
anultiplied by the 84% of sucrose re- 
covered from juice, equals 78% for 
pure sucrose recovery or savings from 
cane. Therefore, 1.10 x 0.78 = 0.858 
kg. of pure sucrose per metric ton ot 
cane. 
The commercial sugar produced was 
96% pure; therefore, 
0.858 = 0.894 kg. of commercial sugar 
0.96 per metric ton of cane 
or 
1.788 Ib. per ton (2,000 lb.) of cane 
Again using the average daily grind 
to be 3,200 tons of cane: 
0.894 x 3200 = 2,861 kg. 
of commercial sugar per day 

At the current exchange rate of 28 
soles $1, this sugar was valued at 
$0.068 per kg., or $0.068 x 2,861 
$194.55 per day. 
The cost of 15 p.p.m. of Busan 881, or 
48 kg. per day at $1.07 per kg., was: 

48 x $1.07 = $51.36 
The net savings = $194.55 — 
= $143.19 per day. 
The percentage savings over the cost 
of Busan 881 is: 

143.19 x 100 = 

51.36 


Expressed in another way, for every 
dollar spent for Busan 881, nearly four 
dollars' worth of sugar was produced. 


$51.36 


279% 


. Had the average glucose coefficient for 
the mixed juice increased 1.25 from 
the crusher juice value as it did dur- 
ing the August 2-16 period of no treat- 
ment, the average glucose coefficient of 
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the mixed juice for August 24-30 would 
have been: 

3.59 + 1,25 = 4,84 
However, the average total sugar (ex- 
pressed as sucrose) in the mixed juice 
for the August 24-30 period was: 

13.62 + (0.95 x 0.54) = 14.13 
Let X = apparent sucrose (pol) of 
mixed juice, had its glucose ratio 
been 4.84. 
Let Y = glucose percentage in mixed 
juice, had its glucose ratio been 4.84. 
We have the simultaneous equations: 
X + 0.95Y = 14,13 
Y = 4,84X 
100 
or 
X = 14.13 — 0.95Y 
100Y = 4.84 (14.13 — 0.95Y) 
whence, Y = 0.65 A = 13,51 
Thus, the sucrose savings = 13.62 — 
13.51 = 0.11%, or 1.10 kg. pure 
sucrose per metric ton of cane. 
With the same extraction factors and 
96% purity for sugar, 


1.10 x 0.78 = 
0.96 
of commercial sugar per 
metric ton of cane, or 
1.788 lb. of commercial sugar per 
ton (2,000 lb.) of cane 
Since this value is identical to that 
calculated in (A) for average drop of 
purity data, the net savings again 
equals: $143.19 per day, or 279% over 
the cost of Busan 881. 

The results obtained during the second 
week of treatment using 15 p.p.m. of Busan 
881 are indicative of a very substantial re- 
covery of sugar since it is obtained from the 
same quantity of cane ground and, without 
treatment, would have been lost by inversion 
to invert sugar. A larger recovery of sugar 
may be anticipated when the treatment js 
used for longer periods; and it remains to 
be demonstrated in practice at this mill 
whether a higher dosage, such as 20 p.p.m., 
will more than compensate for the additional 
cost of Busan 881. Again, we would expect 
that the complete elimination of Leuconostoc 
slime would result in a significantly larger 
recovery of sugar. 


0.894 kg. 


Conclusions and Recommendations 


By comparing sugar data for crusher juice 
and mixed juice prior to and during treat- 
ment with Busan 881, we have shown that 
15 p.p.m. of this product, added continuously 
to the juice leaving the last mill, resulted 
in recovering 2.861 kg. (6,307 lb.) of com- 
mercial sugar per day, based on grinding 
3,200 metric tons of cane. 

It has been calculated that this recovery 
amounts to a net saving of approximately 
$143.19 per day, or $4,295.70 per 30-day 
month, over and above the cost of the Busan 
881 required to treat at 15 p.p.m. This net 
saving can also be expressed as 279% over 


and above the actual cost of the Busan 881, 
which means almost $4 worth of sugar for 
every $1 spent for Busan 881. 

It was recommended that this mill resume 
treatment with Busan 881 immediately fol- 
lowing a thorough weekly cleaning of the 
tandem. During the first week, the dosage 
should be 20 p.p.m., followed by three weeks 
at 15 p.p.m. lt was also recommended that 
the regular dosage rate be fixed at 15 p.p.m. 
or 20 p.p.m. after this four-week period, de- 
pending upon the results obtained. It was 
expected that maximum benefits would be 
derived when complete elimination of Len- 
conostoc slime was achieved. 
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West Indies To Liquidate 
Cuban Holdings 


Faced with expropriation of their sugar 
lands in June of this year under the terms 
of the Agrarian Reform Act in Cuba, the 
Board of Directors of West Indies Sugar 
Corporation proposed complete liquidation 
of the company to be acted upon at a special 
stockholders” meeting set for February 4th. 
West Indies Corporation was incorporated 
in 1932 as successor to Cuban Dominican 
Sugar Corporation. The Corporation op- 
erated four mills in Cuba: Alto Cedro, 3,300 
tons per day grinding capacity, Palma, 5,000 
tons per day, Santa Ana, 2,500 tons per day 
and Central Miranda, 6,300 tons daily grind- 
ing capacity. In addition, the Corporation 
owned extensive land holdings amounting to 
over 220,000 acres in Cuba. These lands 
would be expropriated by the Cuban Gov- 
ernment following the present crop. In 
addition properties were damaged and op- 
erations hampered by the Revolution. Pend- 
ing sale or distribution of the properties 
of the company, consisting primarily of 
wholly-owned subsidiary companies in Cuba, 
it is proposed to transfer direction and con- 
trol of operations to the local organizations 
of the Cuban subsidiary companies. If 
stockholders, numbering about 2,000 ap- 
prove, assets will be distributed to stock 
holders from time to time until liquidation is 
complete. West Indies Corporation sold the 
five mills it operated in the Dominican Re- 
public in 1957. Edwin 1. Kilbourne is presi- 
dent of the Corporation. 





Sugar's Progress ¡an 


HUMAN RELATIONS 


Roy J. Leffingwell 


'6Y's 


Some 150 delegates and observers gathered a few weeks ago in Northern Australia 
to protest the use of mechanical cane harvesting and bulk sugar handling. They 
contended that 750 persons had lost their jobs, or would do so, in the area from 
Mackay to Port Douglas because of the use of machines. 

The Neanderthal man's club was probably the first mechanization. The Greeks, 
unknowingly, employed “automation”-—which is nothing more than a machine that 
runs by its self. They used fire to start a chain of action that opened and closed 
temple doors. The Chinese bested the Western world by centuries through using a 
“feedback” control in a carriage attachment which always pointed south despite the 
movement of the vehicle. 

Most human beings resist change, especially that brought about by machines. 
Late in the 18th century a young inventor, named Oliver Evans, built an automatic 
flour mill near Philadelphia. Evan's mill processed grain into flour without a human 
hand entering into the process. By 1813 millers pleaded before the United States 
Congress for “relief from oppressive operations” of Evan's patent. 

Thomas Jefferson was called upon for advice. He dismissed the whole thing 
as an old story. “The elevator,” he said after inspecting the mill, “is nothing more 
than the old Persian wheel of Egypt, and the conveyor is the same thing as the screw 
of Archimedes.” 

The users of mechanization and automation have a big advantage. This is why 
the era of the *60's will probably see the use of mechanical harvesting of sugar cane 
and bulk handling of raws in all major sugar areas of the world. 

Furthermore, there is ample evidence that the displacement of labor, as a result 
of machine use, seldom presents more than temporary problems. However, don't 
expect this fact automatically to correct public misunderstanding of machines. There 
will be many meetings, such as the one held in Australia, to protest the loss of jobs 
as a result of mechanization. Much of this trouble will be abetted by labor leaders. 

It is unfortunate that more labor leaders do not follow the thinking of John L. 
Lewis, retiring president of the United Mine Workers of America. Lewis not only 
cooperates with the modernization of mines, he encourages companies to resort to 
modernization in order to improve the living standards and working conditions of his 
members. 

As a result, wages have gone up $10 to $12 per day for the workers, plus increases 
in fringe benefits. And, the purchaser of coal pays only 1 percent more for coal 
today than 10 years ago. 

Lewis says, “we have cooperated with modernization trends ever since machines first 
came into the industry. . . . The loss of manpower is not as great as a theorist might 
expect. 

“The United Mine Workers has never undertaken to oppose modernization or 
progress from the standpoint of compelling the retention of uneconomic employment 
in the industry. From a policy standpoint, it is immaterial to us whether the union 
has a million or a half million members. .. . We have never advocated the retention 
of more men than the industry needs.” 

The human relations aspects of mechanization provides the largest single problem 
area to be faced by the world sugar industry in the coming decade. Now is the time 
to prepare for it. 


Mechanization Problems in the 





The cost of “fringe benefits” to employes 
is going up faster than hourly wages in 
many sugar industries. 

The hidden costs of “fringe benefits” in- 
cludes such as pay for vacations, holidays, 
pensions, health insurance, life insurance 
and many forms of social security. About 
half of these costs to a company never 
show in the worker's pay envelope. But, 
they must be paid by the employer—in addi- 
tion to the worker's wages. 


dustry. 


, 


benefits” an additional 48 cents. 
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These fringe costs fall into two cate- 
gories: pay to workers for time not worked, 
such as vacations, holidays; and pay for 
benefits such as health and life insurance. 


The magnitude of these costs are fully 
demonstrated in the Hawaiian sugar in- 
U. S. Department of Agricultural 
figures show wages in the Islands ranging 
from $1.28 to $2.081% per hour and “fringe 


It is now unlawful to discriminate against 
employing anyone in the State of Connecti- 
cut, except for lacking a bona fide occupa- 
tion qualification need. In other words, the 
new law attempts to eliminate any racial, 
religious or age disqualifications. 


One of the new “fringe benefits” for some 
5,000 members of a local union is a holi- 
day for each employe on his birthday. This 
is part of a pay boost and increased benefits 
won by the teamsters following a 26-day 
strike in the San Francisco Bay area. 


Louisiana sugar workers received a five- 
cent wage boost recently, giving them mini- 
mum rates ranging from 55€ to 806 per 
hour. Fringe benefits are estimated at an 
additional two to four cents an hour. 


Times are changing in Soviet factories. 
Workers and managers at one time collected 
twice their pay in bonuses if they overpro- 
duced—regardless of the cost or quality. 
Starting the first of this year, bonuses go to 
workers who find ways to cut production 
costs. (Pretty hard to beat the profit sys- 
tem.) 


Hamakua Mill Co., in the Hawaiian 
Islands, had a perfect safety record in 1959. 
They operated throughout the year with no 
disabling or lost-time accident. 


Hawaii's plantations give recognition to 
employes who contribute to outstanding 
community service. There are known as 
“Good Neighbor” awards. 


Imperial Sugar Co. at Sugar Land, Texas, 
at last report still leads the entire sugar 


refining industry in safety. Only one lost- 
time injury was suffered in 1959 and this is 
the only accident in 13 months. 


Hawaiian Commercial € Sugar Co. on the 
Island of Maui in Hawaii, has installed 
Universal Maintenance Standard (UMS) in 
their Central Shops. A second phase of 
the operation involves Methods Time Meas- 
urement. This is similar to Work Simplifi- 
cation. 

UMS is a method of measuring work in 
shops. 1t was developed by a Pittsburgh, 
Pennsylvania management firm and has been 
used widely in maintenance and repair shops 
throughout the United States. Purpose is 
to increase productivity through improved 
methods, performance and scheduling. 


Good public relations has increasing 
value. At least, when Cities Service Com- 
pany built its new $27 million oil refinery 
in Toronto, Canada, they thought so. One 
dollar out of every eight went for “good 
citizenship”. The refinery was designed to 
eliminate such community nuisances as 
noise, traffic, smog, and water pollution. 
For example, the refinery's water purifica- 
tion plant returns water to Lake Ontario 
purer than before it was used. 
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ABSTRACTS-—Papers Presented 


At The 


Tenth Congress, International Society of 


Sugar Cane Technologists 


Dr. O. W. Willeox, Editor 


Agriculture 


Evapotranspiration of Sugar Cane in Hawaii as 
Measured by Infield Lysimeters and Correlated 
with Climate 


R. B. CAMPBELL, J. CHANG and D. €. COX, ISSCT, 10th Congress, 
Hawaii 


A study of evapotranspiration of cane from lysimeters within 
cane fields has been conducted on the island of Maui, specifically 
intended (1) to determine a peak sugar cane field moisture-use 
rate, and (2) to relate moisture use to climatic factors. The 
first crop has been harvested, and a ratoon crop is now being 
grown. Three 1.5 m x 2.6 m drainage lysimeters were installed 
in fields at each of three sites in different climates. Pan evapora- 
tion, sunshine, temperature, humidity, wind, and other climatic 
data are collected from instrument towers, located within the 
fields and elevated to cane top level. 

Evapotranspiration values from the lysimeters, averaged over 
the whole crop, ranged from 0.37 to 0.86 cm/day. Peak use 
rates of 0.86 cm/day were recorded in all three fields. The 
ratio of lysimeter evapotranspiration to pan evaporation increased 
with the growth of the cane from initial values of about 0.4 to 
values averaging 1.1 for cane with a well-developed canopy. 


Evaluation of Rainfall in the Irrigation of Sugar Cane 
R. K. ROGERS, ISSCT, 10th Congress, Hawaii 


Irrigation problems arise due to the present insufficiency of 
scientific data concerning consumptive use of water by cane, and 
soil-moisture relationships for particular soils under cultivation. 
Particular emphasis on the need for developing data which will 
enable irrigated plantations to credit fairly accurately any rain- 
fall as an assist to irrigation is needed. A course of action 
which might make possible a soil moisture debit, credit account- 
ing upon which to base irrigation is described. 


Overhead Irrigation of Sugar Cane in Natal 
T. G. CLEASBY, ISSCT, 10th Congress, Hawaii 

Although furrow irrigation is practiced in Natal, overhead 
sprays provide a method of irrigation much more suited to the 


hilly terrain which is practically unique among sugar growing 
countries. 
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The Tongaat Sugar Company, and one other large miller-cum- 
planter, have put extensive areas under overhead irrigation. At 
Tongaat a total of nearly 4,000 acres is irrigated by four 
schemes which vary in size from 100 to 2,000 acres. A descrip- 
tion of these schemes gives some idea of the problems involved 
in the irrigation of large areas of undulating terrain, and the 
methods which have been used to overcome them. Detailed 
capital and running costs are available for these schemes. 

The method of irrigation control has generally been based on 
evaporation data, but experimental work to determine the exact 
water requirement of cane in Natal is still in its infancy. The 
results of experiments carried out so far by the South African 
Sugar Association Experiment Station and The Tongaat Sugar 
Company are quoted and, although they comprise only a modest 
beginning, they appear to show that irrigation is a very economi- 
cal proposition on certain soils, even in good rainfall years. 


Breeding 


Some Observations on the Growth Conditions of 
Sugarcane in the World Collection at Taliparamba 


A. S. ETHIRAJAN, ISSCT, 10th Congress, Hawaii 


To maintain mosaic free clones the World Collection of 
Sugarcanes, duplicating the collection at Canal Point, Florida, is 
maintained at Taliparamba on West Coast of India. Taliparamba 
has a tropical climate characterized by heavy monsoonal rain- 
fall and high humidity. Coimbatore lies toward the interior, in 
the rain shadow region of the Western Ghats and has an equable 
climate with moderate precipitation. At Taliparamba, varieties 
germinate earlier, and the tillering season is clearly demarcated 
from the following stalk elongation phase. The stalk popula- 
tion at flowering and at harvest is therefore uniform in age. 
S. officinarum varieties, which show arrested development at 
Coimbatore grow and complete their life cycle normally at Tali- 
paramba. 

Varieties flower earlier and more profusely and many shy and 
non-flowerers bloom freely at Taliparamba. Arrow emergence, 
opening of spikelets and seed setting are quicker and the entire 
flowering process is completed within a distinctly shorter time 
than at Coimbatore. The flowering, as between late and early- 
flowering types, is more synchronous. The differential growth 
and flowering response of sugarcane varieties, as between Coimba- 
tore and Taliparamba, and especially in the case of $. officinarum, 
is attributable to the influence of climatological factors at 
Taliparamba, principally its abuandant rainfall and high air 
humidity. 
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So far the World Collection at Taliparamba has been observed 
to be free from major cane diseases and pests. 


Statistical Methods in the Selection and Evaluation 
of Sugarcane 


J. G. DARROCH, ISSCT, 10th Congress, Hawaii 


The high cost of field experimentation under two-year cropping 
poses a continuing problem. The limited supply of planting 
material for plots of promising new seedlings led directly to 
Dr. Federer's development of the augmented block design, and 
to his expansion of this modification tied to other well known 
designs. This design will be discussed in the light of current ex- 
perience. Some of the shortcomings of our present testing pro- 
gram, together with some possibilities for modifying the impact 
of these difficulties will be discussed. Refinements in the area 
of statistical application invariably lead to an increased com- 
puting load. A brief discussion of possible applications of elec- 
tronic computers to some of our particular data processing 
problems will be presented. 


Fluctuations of Starch in Co. 419, Katha, S.S. Assam 
“301” and Erianthus arundinaceus at Different 
Stages of Growth 


K. C.RAO and K. V. G. AIYAR, ISSCT, 10th Congress, Hawaii 


The present paper deals with the quantitative aspect of the 
starch content in the stem and leaf samples of representative 
Saccharum species and a hybrid cane taken at monthly intervals 
from 5th month onwards up to the 10th month stage. The 
varieties under report include (1) Co. 419, (2) Katha, (3) 
S.S. Assam “301” and (4) Erianthus arundinaceus. The enzyme 
hydrolysis method of Hanes (Biochem. Jour. 1936, Vol. 30, p. 
168) involving the use of b-amylase has been employed for the 
quantitative estimation of starch. 

An examination of the data indicated that Erianthus arundina- 
ceus contained comparatively higher amounts of starch than 
Katha and S.S. Assam “301”. Co. 419 had very little starch. lt 
was also found that in case of Erianthus the leaf sample had 
comparatively lower amounts of starch than the stem samples at 
all stages of growth while it was not so in other varieties. A 
comparison in the variations of starch levels in stem as well as 
leaf portions in four varieties are given. The values obtained 
for corresponding parts at specific stages of growth were sig- 
nificantly different. The amounts of starch in all these varieties 
at all stages of growth were far higher than 0.05% on cane which 
is usually considered the toleration limit. 


Studies on the Relation of the Chemical Composition 
of Cane Juices and the Quality of Jaggery with 
Special Reference to the New Co. Canes 


K. V. G. AIYAR and K. C. RAO, ISSCT, 10th Congress, Hawaii 


“Gur” (jaggery) making is one of the most important cottage 

industries in India and, since time immemorial, Indians have 
popa ó 3 ; 

used “Gur” as an energy producing food. This product is manu- 
factured mostly by the cane growers. Almost 60-65 per cent of 
the total production of cane every year is converted into “Gur”; 
the total annual production of “Gur” generally ranges between 
3 to 4 times that of crystal sugar. The work done on the relation 
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of chemical composition of cane juice and the quality of jaggery 
has been reviewed. 

In general, all the varieties gave jaggeries which were hard 
and crystalline. Co. 1253 gave the best quality of “Gur” with 
low color value, good structure and high pore space. Co. 1238, 
Co. 1243 and Co. 1250 also gave “Gur” with low color index, and 
Co. 1232, Co. 1236, Co. 1255, Co. 1265 and Co. 1271 gave “Gur” 
with fairly high pore space. Good quality jaggeries are charac- 
terized by low moisture content, high sucrose content and low 
moisture absorption at 75% relative humidity. The poor quality 
juices are significantly different from those of good quality with 
respect to reducing sugars, albuminoid nitrogen content and 
purity. Addition of lime beyond pH 6.8 was found to spoil the 
jaggery, particularly the color. The optimum pH for a good 
jaggery was found to be between pH 6.4-6.6. 


Yield Trends of Sugarcane Varieties in Louisiana 


from 1952-1956 
L. P. HEBERT and R. J. MATHERNE, ISSCT, 10th Congress, Hawaii 


Results of field trials of 10 varieties at 6 locations over a 
period of 5 years in 4 plant cane and 4 first-stubble crops at 
each location, revealed certain varietal responses in respect to 
both locality adaptability and differential response. C.P. 44-101, 
which occupies over 50 per cent of the cane acreage is widely 
adapted over most of the sugar district as demonstrated by low, 
or no locality x variety interactions. C.P. 36-13, C.P. 43-47 and 
C.P. 44-155, plantings of which are limited to certain areas of 
the district, showed definite locality x variety interactions. The 
recently released variety, C.P. 48-103, displayed adaptability to 


certain localities which will probably be reflected in its ac- 
ceptance by growers. 

Time-related changes of the 10 varieties during the period of 
the study, when the seed cane was not heat treated for control 
of the ratoon stunting disease, show that all varieties increased 
in yields of cane and sugar per acre, and that certain varieties 
increased more than other. C.P. 44-101 and C.P. 43-47 increased 
less than the other varieties and much less than C.P. 29-116 
and C.P. 36-13. 


An Appraisal and History of the Cuban Produced 
Sugarcane Varieties 
A. L. FORS, ISSCT, 10th Congress, Hawaii 

At the beginning of this century the varietal evolution in 
Cuba was definitely restricted to the “Criolla”, “Blanca”, and 
“Cristalina” canes. Sugarcane breeding was started by R. H. 
Gray at Harvard Botanical Gardens in 1905, and was later fol- 
lowed by the Agronomical Experiment Station of the Department 
of Agriculture in Havana. Since then, sugarcane breeding has 
been carried out to a lesser extent by many private sugar enter- 
prises. Of special interest is the work done along this line by 
Ricardo Beattie, owner of Central Isabel at Media Luna, Oriente; 
who, producing only but a few seedlings, obtained the famous 
M.L. 3-18. Active work is now being carried out at the Sugar- 
cane Experiment Station of the Department of Agriculture in 
Jovellanos, Matanzas, and some selection work at the sugar mills 
of the United Fruit, Cuban American Sugar Company, and 
American Sugar Refining Corporation. M.L. 3-18 and Pepe 
Cuca, latter of obscure origin, are the only two real commercial 
varieties produced in Cuba which have maintained their eco- 





WITH THE 
IMPROVED 


FERGUSON 


EAN 
AMAIA! 
CANA 
VEAN! 
PSOE! 


write for FREE catalog 





KEEP MORE 


in the basket 


CONICAL SLOT CENTRIFUGAL SCREENS 


.011 inches wide on Inside Surface 
¿016 inches wide on Outside Surface 


FERGUSON PERFORATING £ WIRE CO. 


PROVIDENCE 5, RHODE ISLAND, U.S.A. 


PAM 
AAA 
PANORAMA 
VANA NA 
ANUAL! 
PAM! 
FRANELA 
PARANA 
PARANA! 
AAA! 
CAMION 


130-140 ERNEST ST. 








SUGAR y AZÚCAR 





nomic importance throughout a certain number of years. In 
1952 the Department of Agriculture Sugarcane Experiment Sta- 
tion at Jovellanos started a series of variety trials throughout 
the Island which is being continued. As a result, the most 
outstanding one is C. 693-47 which is now commercially planted 
in lands of ten sugar factories. Varieties C. 540-47, C. 525-50 
and C. 529-50 are also under commercial cultivation. Statistical 
facts and grower's feeling toward Cuban canes are considered 
throughout this paper. 
ña 


Factory 


Modifications in Continuous Clarifiers Used in the 
Williamson Process 


L. C. ROJAS, ISSCT, Tenth Congress, Hawaii 


A good clarified liquor was not obtained through many changes 
in process, so modifications in the design of the clarifiers were 
made. We installed sampling pipes in different places and at 
several depths in one clarifier. It was surprising to find that 
in an area 2 inches from the bottom, throughout the width, 3 
feet from the feeding end and 3 feet 6 inches from the outlet end, 
there was an excellent clarified liquor. Consequently, the origi- 
nal design was modified in the following way : 

As no differences had been found between methods of heat- 
ing and considering the total heating of the liquor before reach- 
ing the clarifiers is easiest to control, the steam chest was elimi- 
nated by taking away the iron sheet which formed several 
troughs and leaving a flat bottom with a backward slope. The 
inlets which originally were in the bottom of the back of the 
troughs were changed to the upper place in the back with a 
weir of distribution near the surface of the liquor. The discharge 
was through 2-inch pipes placed in the bottom and from one end 
to the other, with one foot between them, with holes of 15/64 
inch in diameter, alternated at 45” from the vertical, within 1 
inch, leaving the row of perforation 3 feet from the inlet end 
and 3 feet 6 inches from the outlet. All the pipes went to a 
recipient placed along the width of the outlet end in which a 
pipe connected in a swing elbow controlled the level in the clari- 
fier. Afterwards the inlet was modified by placing channels from 
one end to the other, made with iron angles, thinking that a 
better distribution of the liquor feeding could be obtained. No 
noticeable improvement was observed. 

The over-all results were very good. A beautiful clarified 
liquor with a brilliant aspect was obtained and the flow through 
the clarifiers could be increased 50% without any detrimental 
effects. 


The Presence of Phosphates in Cane Juices 
P. HONIG, ÍSSCT, 10th Congress, Hawaii 


For the determination of the phosphate content, or the phos- 
phate level in cane at the time of harvesting, the ortho-phos- 
phate in mixed juice is one of the best indicators to get an 
impression of the phosphate status of cane as grown under differ- 
ent conditions of irrigation, fertilization, maturing, and as affected 
by the variety. 

The difference between the phosphate content in the top, 
middle and basic part of the cane stalks for the determination 
of the phosphate level are to a certain extent insignificant. The 
non-ortho-phosphate (organic phosphate) in expressed juice and 
clarified juice varies with the maturity of the cane. It has been 
found, when cane matures, that the amount of organic phosphate 
in juice decreases. 
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The analytical procedures as they exist and are used today for 
control purposes are described briefly. The determination of 
ortho-phosphate as a rapid analysis has been worked out satis- 
factorily. The determinatoin of organic phosphate as rapid 
analysis requires further investigation before it can be intro- 
duced as a practical control method on the quality of juice, that 
is the physiological status of the harvested cane. The impression 
exists that a high organic phosphate content is usually connected 
with difficulties in clarification, that is, a high non-ortho- 
phosphate content results in juice which is described by practical 
technologists as refractory. 


E 
A Granulometric Analysis of Massecuites. 
J. DEDEK, ISSCT, 10th Congress, Hawaii. 


The granulometric method makes possible the study of the 
average crystallization velocity of a great number of individual 
erystals under conditions where other methods are inapplicable, 
namely at high supersaturations and low purities. The procedure 
consists of three main steps: (1) A representative sample of 
massecuite is diluted and cooled by addition of a known weight 
of nearly saturated sugar solution and then rendered homogeneous 
so that a small sample of it is representative of its average com- 
position. (2) One drop of this homogeneous sample is photo- 
graphed, enlarged, and the size of all crystals measured. Area 
measurements are then converted into weight values by suitable 
calculation. (3) Statistical analysis of the results. The method 
allows the determination of the weight of crystals dispersed in 
a saturated sugar solution with an accuracy of +2%. 
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Frank Kemp 


Sugar Man 


of 
The Year 


In recognition of outstanding leadership 
in the solution of national and international 
problems confronting the sugar industry, 
Frank A. Kemp, president of the Great 
Western Sugar Company, 
“Sugar Man of the Year” 
panel of three judges at a luncheon on 
February 8th. The cita- 
tion for significant and meritorious service 
to the sugar industry was established as a 
memorial to the late B. W. Dyer, Sr., 
founder of B. W. Dyer € Company, sugar 
and brokers of New York. 
Three judges, Robert H. Shields, president 
of the United States Beet Sugar Associa- 
tion, Wallace C. Kemper, president of 
Southdown, Inc.. New Orleans and Donald 
Maclean, of California € Ha- 
waiian Sugar Refining Corporation, selected 
Mr. Kemp from outstanding men in the 
sugar industry nominated by members of 
the industry. The citation was read by 
Mr. Shields as Chairman of the Dyer Award 
Committee in which he referred to Mr. 
Kemp's ability to gain the confidence of all 
domestic sugar producing areas and to lead 
them in united action, after which he pre- 
sented a silver bowl and a copy of the ci- 
tation to Mr. Kemp. Mr. Kemp's name will 
be engraved as the second recipient on a 
larger bowl that signalizes this annual 
event. The first “Sugar Man of the Year” 
1958 was Ernest W. Greene, president of 
The Sugar Association, Inc., who attended 
this year's luncheon. The luncheon was 
held at India House in New York City on 
February 8th with the Dyer 
Daniel L. Dyer, Leonard F. 


was cited as 
for 1959 by a 


silver bowl and 


economists 


president 


partners 
Daidone and 


Louviere Named to Safety 
Conference 


W. H. Louviere, President of Imperial 
Sugar Company, has been named by Presi.- 
dent Dwight D. Eisenhower as one of the 
industrial will compose the 
President's Conference on Occupational 
Safety in Washington, March 1-3, 

Imperial Sugar Company's Sugar Land 
refinery was rated by the National Safety 
Council as the safest sugar refinery in the 
nation during 1959, with one lost-time acci- 
dent. 


leaders who 


a 
George Bourk Williamson 


The sugar industry has lost one of its 
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Frank A. 


Kemp (second from left), president, Great Western Sugar Company, 


largest producer of beet sugar in the world, has just received the Dyer Memorial 


Award as “Sugar Man of the Year”. 


Flanked by the 


Dyer partners, Leonard 


Daidone, extreme left and Dan Dyer, extreme right (third partner, Ben Dyer, 


ducked out before the picture could be taken 


Editor). Mr. 


Kemp, outstanding 


spokesman for the sugar industry, stands next to the first winner of the Dyer 


Memorial Award, Ernest Greene. 


Award luncheon, held at India House in 
York on February 8, 1960, expressed the industry's appreciation of Mr. 


Neu 
Kemp's 


remarkable contributions to the stability of the world sugar industry. 


Benjamin W. Dyer, Jr., as hosts to some 70 
sugar industry leaders. 

Mr. Kemp was born in Wyoming and 
received a law degree from the University 
of Colorado. He joined Great Western in 
the early 1920's and has been president of 
that company for a quarter of a century. In 
addition to being past president of the U. $. 


most respected members, George Bourk 
Williamson, who passed away in New Or- 
leans on December 21, 1959. He had been 
in retirement for several years from his 
position as Superintendent of Godchaux Re- 
finery at Reserve, La. Mr. Williamson was 
best known for the invention of the clari- 


fication system which bears his name. 


N.Y. Sugar Trade Laboratory's 
Work in 1959 


A total of 17,343 samples of raw sugar 

polarized in duplicate and 1,292 
analyses of molasses were made during 
1959 by the New York Sugar Trade Labora- 
tory Inc. During the year research on 
pilot plant products for processing cane 


was 


Beet Sugar Association, he has been indus- 
try advisor to the U. S. delegation at con- 
ferences of the International Sugar Agree- 
ment, spokesman for the domestic sugar 
producers at hearings in Washington and 
has been decorated by the Cuban Govern- 
ment for services to the world-wide 


industry 


sugar 


juice containing radioactive glucose and 


studies of 
molasses 


polymers in cane final 
The laboratory 
initiated a cooperative program with other 
sugar testing laboratories for the determina- 
tion of the direct polarization of reference 
master samples of raw sugar, according to 
a report submitted to the Directors by Dr. 


W. W. Binkley, Chemist in Charge. 


sugar 


were continued. 


New Sugar Exchange Members 


Three members of the New York 
Coflee € Sugar Exchange have been elected 
by the Board of Managers. They are: Mar- 
cel Dahan of Paris, Alfred L. Sklar of 
Havana and Edwin R. Camilleri of New 


York. 


new 
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COMPRESORES—BOMBAS AL 
VACIO 
1902 AMERICAN 1960 
Lo Mejor en Reconstrucciones 


o e ingersoll 
A Hita > E 
187 Mm Vac. 10 x 5 Ing 15 


180 CFM 

184 CFM 

234 CFM 

250 CFM 

290 CFM 7 ES-1 

437 CFM Vacuum 14 x 7 Worth. £ Chicago 

465 CFM 100 PSI 12 x 11 Ingersoll ES-1 

502 CFPM 125 PSI 12 x 13 Ch. Pn. T 

A CFM 100 PSI 14 x 12 Ingersoll ER-1 

CFM 100 PSI 15-94, x 12 Ing. XRE 

¿S0 CFM 100 PSI 14 x 13 Wortn, HB é Ing. 
CFM Vacuum 18 x 7 Ing. ES-1 

1085 CFM 110 PSI 18-11 x eN Ing. XRE 

1100 CFM Vacuum 17 x 7 Joy WGV-9 

1292 CFM Vacuum 22 x 9 Ing. Rand—Ch. Pn. 

1882 CFM Vac. 25 x 10 Penn, 7A 

2018 CFM 26 x 11 Vacuum Ing. ES 

2360 50 PSI 19-19 x 14 Penn. DEL 

4 CFM 110 PSI 30-18 x 21 Ing. PRE2 
35 CFM Vacuum 31 x 13 ing. ES—Worth. 


pra Air Compressor Corp 
48th Q **S” Streeto, North Bergen, New Jersey, E.U.A. 





VIII ROCIAAN NO 


2-——RAYMOND 4 Roll High 
Side MILLS 
Model 7 with Oil Journals, Double 
Cone parator, Exhauster, Tubular 
stocking type Dust Collector, Cyclone 
and Piping. 50” bullring, 4 rolls 7” 
face. 
FUICTD LOW FOR QUICK SALE 





LIQUIDATING SURPLUS SWEETLAND ¿¿ 12 
FILTERS WITH 72 STAINLESS STEEL LEAVES 
FROM A MOLASSES COMPANY. 

DETAILS UPON REQUEST. 


R. GELB 2 SONS, INC. 
US22 UNION N. J. MUrdock 6-4900 











FOR SALE 
Steel Tug Boats 94' x 24' x 12', steam screw. 
Inspec. N. Y. Harbor. Details on request. 
(Suitable 1600 H.P. Dsl. Engines for con- 
version in stock.) 
Construction £ Power Machinery, Inc. 
5361 Kings Hwy., Brooklyn 3, N. Y. GL 1-0700 














LIQUIDATION 


NEAR NEW ORLEANS, LA. 


5—70,0003% B £ W Boilers, 450 psi, 1953. 
140,000 B £ W Boiler, 450 psi, 16. 
es o 10 ,000 — 30,000 — 55,000 — 


000 bi 
¡—Turbine, 1410 HP, 4003 inlet, 26'* vac, exhaust. 
10-—Turbines, | to 60 HP, 4003 inlet, 26'' vac. to 


30H exhaust. 

7-—Turbines, 120 to 290 HP, 4503 inlet, 301 to 
13544 exhaust. 

10—Turbines, 5 to 55 HP, 1353 inlet, 0 to 253 


exhaust. 
6—Turbines, 75 to 170 HP, 1353f Inlet, 25'' vac. to 
25H exhaust 
2—Turbines, 454 £ 678 HP, 1253 inlet, 2" vac. 
exhaust. 
100—Centrifugal Pumps, 15 to 7000 gpm. 
10—Duplex Piston Steam Pumps. 
125—Instruments—Recorders, controllers and Trans- 


mitters 
100—Control Val 
3000 Tons Tank Plato, Ya" to Y". 
PARTIAL LIST ONLY SEND FOR CIRCULAR 
BRILL EQUIPMENT COMPANY 


DESTREHAN, LA, NORCO 6571 
Home Office: 35-39 Jabez Street, Newark 5, N. J. 





ROY J. LEFFINGWELL 


Public Relati e lbont, specializing in the 
sugar industry 
Personnel services for sugar companies Merchan- 


dise services for manufacturers. 
116 South Xing ¿treet Honolulu, Hawaii 








E. A. ROSE, INC. 


Consulting Engineers 


COMPLETE 
SUGAR 
FACTORIES 


LEE CIRCLE BUILDING 
NEW ORLEANS, U.S.A. 




















NON-CONDENSING TURBINE GENERATORS E. C. MASSON 
In our stock—Ready for delivery Membor A.S.M.E. 

1—2500 KW Westinghouse—125 PSIG, 2300 volts Consulting Engi 
2—1500 KW General Electric—140 PSIG, 480 volts 
1—1250 KW General Electric—175 PSIG, 600 volts 
2—1000 KW Worthington—150 PSIG, 480 volts 
1— 750 KW General Electric—160 PSIG, 480 volts 
1— 750 KW Westinghouse—200 PSIG, 480 volts 
1— 500 KW General Electric—125 PSIG, 480 volts 


Many others available—Send for complete intormation 


CHARLES WEAVER., INC. 


Phone: 19701 James Couzens Hwy. 
BRoadway 3-1900 Detroit 35, Michigan 





CANE SUGAR MILLS 4 REFINERIES 


Engineering £ Construction — Expansion 4 
Improvements 
FACTORY AUTOMATION. 
.torerereoo. 
MIAMI 10, FLORIDA, U.S.A. 
P. O. Box 1722 


Telephone: 
Cables: NOSSAM Highland 3-3025 
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WANTED 
ASSISTANT SALES MANAGER 
SUGAR REFINER 


Unusual opportunity to advance with growing 
southern cane sugar refiner, well established 
and efficiently managed. Want man, under 50, 
thoroughly experienced in sugar sales, to con- 
tinue to develop and expand new markets 
under direction of Vice-President and Sales 
Manager. Salary commensurate with ability 
and experience. Apply, giving qualifications, 
to Box No. 807, Sugar y Azucar, 604 Fifth Ave., 
New York 20, N. Y. 








POSITION WANTED 


Graduate of Swiss Tropical Institute Bale 
University, with experience «as chemist at 
Aarberg Sugar seeks position as sugar chemist 
or plantation assistant in the West Indies. 
Reply to Box ¿F$801, Sugar y Azucar, 604 Fifth 
Ave., New York 20, N. Y. 








POSITION WANTED 


Graduate Mechanical, Electrical and Combustion 
Engineer, Licensed professionally in «arious states 
and countries. Over 25 years heavy practical plant 
experience, relocate most anywhere—<qood schools 
and family sorial life essential. Reply Box F£803, 
Sugar y Azucar, 604 Fifth Ave., New York 20, N, Y. 











POSITION WANTED 


Dutch agronomist, M.S., seven years re- 
search experience on a very large sugar 
estate desires ition in research or indus- 
try in/or outside the U.S.A. Speaks English, 
German, Spanish and Dutch. Age 32, mar- 
ried, one child. Will be available for inter- 
view. Write Box 34805, Sugar y Azucar, 604 
—5th Avenue. New York 20, N. Y. 








POSITION WANTED 


Young university graduate experienced in 
sugar company auditing and cost control 
methods. Reply to Box F$804, Sugar y Azucar, 
604 Fifth Ave., New York 20, N. Y. 








POSITION WANTED 


Chief Engineer, British, 44 years of age, married 
no children, fluent Spanish, 24 years experience raw 
and refinred sugar factories, operation, field Lo yy 
ment, enlargement planning, construction a in- 
stallations. Now  locat Mr America having 
worked in land, india and West indies seeks 
change, available Saptember 1960. Reply Box F£802, 
Sugar y Azucar, 604 Fifth Ave., New York 20, N. Y. 








POSITION WANTED 

Sugar and Fermentation Chemist, 5 years of 
experience, liquid and  granulated sugar, 
bakers' yeast, alcohol, quality control, product 
development, perfect English and German, age 
37, immediately available. Write to Box Ff806, 
Sugar y Azucar, 604, Fifth Ave., New York 20, 
N. Y, 








POSITION WANTED 


Chemical Engineer, age 36, single, experienced 
in beet and cane industries and in distilling 
alcohols. Speaks English, Spanish and German. 


Write Box No. 767, Sugar y Azucar, 604—-5th 
Avenue, New York 20, N. Y. 


Products 











Mill Machinery to Virgin Islands 


Bedplates for the first and second mill, 


| gear train, intermediate carrier and mill 
| housing were recently delivered to Chrisian- 
| sted, St. Croix in the Virgin Island by 
| Avondale Marine Ways, Inc., of New Or- 
| leans. 
| tion of the mill; machinery was constructed 
| by the Service Foundry Division. 


Avondale will undertake the erec- 


me 
McGregor Resigns from C £ D 


Directors of Canada € Dominion Sugar 
Company Limited accepted with deep re- 
gret the resignation of president W. J. 
McGregor who has served the company for 
56 years. Mr. McGregor has been presi- 
dent of C € D for 18 years. His resigna- 
tion was submitted for reasons of health 
at a meeting of the Board on February 3, 
1960. He will be succeeded by George B. 
Foster, Q.C., who has been a director since 
1931. At the same meeting J. O. Whitmee, 


| one of the senior directors of Tate € Lyle 
| Limited of London, was appointed man- 
| aging director of the company and a mem- 


ber of the Board. 
> 
S.L.T. Symposium Panel Announced 
Outstanding feature of the Annual Meet- 


ing of Sugar Industry Technicians, to be 


for the Sugar 


AMBRIDGE* Steel Joists - APOLLO* Galvanized Sheets - ATLAS* LUMNITE* Cement 


Fence » CYCLONE* Fiberglas Screening - CYCLONE* RED TAG* Wire Screen and Hardware Cloth + CARILLOY* Steels 
Copper Bearing Steels - Forged Axles - Forged Rolls £ Shafts + High Strength Steels - MULTIGRIP* Floor Plate -+ 
Pipe - NATIONAL* Seamless Boiler Tubes » Stainless Steels + TIGER BRAND* Wire Rope +» TIGER* Welding Machines + 


Fabricated Structural Steel 


For free literature on any of the above products 
write to: 
100 Church Street, New York 8, N. Y., U.S. A. 


"Trademarks US$ is o registered trademark 


United States Steel Export Company 


held in New York, May 8th-May 10th, will 
be the symposium on “Drying, Cooling and 
Conditioning of Granulated Sugar with Par- 
ticular Emphasis on Preparing Granulated 
Sugar For Bulk Storage and Shipment” as 
announced last month (Sucar y AZUCAR, 
February 1960, page 42). The members of 
the panel have now been announced: Henry 
G. Gerstner, manager, Colonial Sugars 
Company, Gramercy, La.; John P. Man- 
ley, research engineer, National Sugar Re- 
fining Company; R. S. Paterson, sugar tech- 
nologist, California € Hawaiian Sugar Re- 
fining Company; and W. L. Reed, sugar 
technologist,  Revere Sugar  Refinery. 
Moderator for the symposium is E. Dwight 
Gillette, manager, process development, Re- 
fined Syrups € Sugars, Inc. The panelists 
will outline the subject and answer ques- 
tions from the floor. The entire discussion 
will be recorded. 

In addition to the symposium there will 
be 18 papers on various subjects of interest 
to refiners, luncheons, the Annual Banquet, 
and business meetings. 


E. Dwight Gillette, Refined « 


Sugars, who will act as moderator for the 


Syrups 


S.I.T. symposium on conditioning sugar for 


bulk handling. 





Industry 


. Ammonium Sulfate » CYCLONE* 


NATIONAL* 
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TAIWAN... 


las primeras tres de sesenta centrífugas de 48” x 30”, 1200 
RPM, para la Taiwan Sugar Corporation, fotografiadas en 
nuestros talleres durante pruebas de los motores y me- 


canismos de regulación. 


Las centrífugas serán instaladas en la fábrica de Towliu 
sobre bases construidas en Taiwan de acuerdo con nuestras 


especificaciones. 


BROADBENTI 


THOMAS BROADBENT £ SONS LTD. * CENTRAL IRON WORKS + HUDDERSFIELD * INGLATERRA 
El mayor fabricante del mundo dedicado a centrífugas industriales exclusivamente 


Teléfono 5520-5 Telegramas: BROADBENT HUDDERSFIELD 
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Lucha Contra el Borer de 


la Caña De Azucar en Barbados. 


ALCAN 


Marzo 1960 


Importantes Experimentos con TRICHOGRAMMA 


E, la revista Tropical Agriculture (Trini- 
dad), tomo 36, no. 3, julio de 1959, págs. 
199-209 (con 7 gráficos, 6 tablas y 9 referen- 
cias), J. R. Metcalíe contribuye un in- 
teresante a la vez revelante trabajo sobre 
el problema del Borer o Perforador de la 
caña de azúcar, bajo el título “A Pre 
liminary Reassessment of Diatraea sacchara- 
lis (F.) in Barbados, West Indies” (Una 
Evaluación preliminar de D. saccharalis 
(F.) en Barbados, Indias Occidentales) .' 
El Sr. Metcalfe fué nombrado entomólogo 
en el Department of Science and Agri- 
culture, Barbados, en 1956, al retirarse 
R. W. E. Tucker, cuyas alegaciones que 
había combatido con éxito el perforador 
mediante la cría y liberación en gran escala 
del parásito de los huevos, Trichogramma 
minutum Riley, son bien conocidas por los 
entomólogos de la caña de azúcar. 

El autor de los presentes comentarios se 
considera competente para juzgar el mérito 
del trabajo efectuado por Metcalfe, a la 
luz del de su antecesor, figurando él mismo 
entre los primeros promotores del “Método 
Trichogramma” en la Guayana Británica en 
los años 1922 a 1924 y, más tarde (bajo la 
dirección del lamentado Dr. J. G. Myers) 
como investigador de las posibilidades de 
este método como una medida práctica de 
combatir el borer en las islas antillanas 
Antigua y San Kitts. 

Para poder apreciar cabalmente el signifi- 
cado de los resultados obtenidos por Met- 
calfe en 1958, vale la pena examinar algunos 
de los acontecimientos más llamativos rela- 
cionados con la historia del “Método 
Trichogramma”, como ha sido aplicado al 
combate del perforador (Diatraea) en la 
caña de azúcar. 

Puede decirse que este épico nació en 
1925, cuando el Dr. S. E. Flanders. Ento- 
mólogo en la Citrus Experiment Station, 
Riverside, California, describió una técnica 

1 Este trabajo había sido incluido originalmente 
en el programa de la Sección de Entomología del 
10? Congreso de la Sociedad 
Tecnólogos (ISSCT), Hawaii, mayo 


de 1959, pero luego fué retirado para publicarse 
aparte. 


Internacional de 
Azucareros 


MARZO * 1960 


(Comentarios críticos) 


Por Harold E. Box. (Trinidad) 


práctica de criar en gran escala 
parásitos polífagos diminutos, usando huevos 
de la “polilla de los cereales” (Sitotroga 
cerealella) como huéspedes del laboratorio. 
El trabajo de Flanders fué puramente 
académico y no se alegó que se hubiese 


logrado el combate de plaga alguna. 


estos 


Durante 1926 y los seis años siguientes, 
W. E. Hinds y sus colaboradores en la 
Louisiana Agricultural Experiment Station 
adoptaron el método de Flanders para criar 
millones de Trichogramma y 
soltarlos para atacar la primera generación 
de huevos de D. saccharalis en campos de 
caña. 


parásitos 


Estos entomólogos anunciaron au- 
mentos marcados de parasitismo después 
de las campañas de 1927, 1928 y 1929, como 
también una cierta medida del control del 
perforador en las plantaciones de Louisiana. 
Después de seis años de trabajo, declararon 
(1933, La. Agr. Exp. Sta. Bull. 235, pág. 
36): “Esto no significa control completo del 
borer, lo que no sucederá jamás, pero 
parece ser un método práctico y sencillo, 
igual como seguro y provechoso, que puede 
emplearse para reducir los estragos del 
borer en Luisiana.” 

El A Tucker comenzó su trabajo en 
1929 y, sin estudio científico preliminar 
alguno, procedió con el sistema de Luisiana 
de cría de Trichogramma y liberación de 
millones de estos parásitos por todas las 
regiones cañeras en Barbados. Después de 
una serie de trabajos publicados en 1930 y 
1931. todos argiiiendo un éxito positivo con 
este sistema, en 1932 presentó al 4 
Sociedad 


Azucareros 


Con- 
greso de la Internacional de 


Tecnólogos (ISSCT) en San 
Juan, Puerto Rico, una relación muy com- 
(Proceedings, Bull. 


102), y concluía declarando: 


pleta de sus métodos 


“Este es, en breve, el plan que ahora se 
está llevando a la práctica en Barbados, 
y aunque jamás se ha esperado seria- 
mente que la reducción de la población 
de borers resultante de la destrucción de 
más huevos por el aumento de parasitismo 


por Trichogramma produjese una  re- 


ducción espectacular en los estragos, o la 
relegación de D. saccharalis hasta ser una 
rareza entomológica—mientras el parásito 
Trichogramma se pueda criar en cantidad 
económicamente; se distribuir 
se pueda fijar el mo- 


pueda 
efectivamente; y 
mento propicio para lograr máximo 
parasitismo, hay 


Barbados para probar que está surtiendo 


suficiente evidencia en 


un control efectivo, pero no hay absoluta- 

mente ninguna para probar que tal plan 

debe ser condenado o descartado por 
cualquier otro medio de combate, ninguno 
de los cuales ha resultado ser efectivo 
hasta ahora.” 

Esta declaración de Tucker era similar 
pero más provocativa que—las que pro 
venian de Luisiana. Metcalfe lo cita como 
el autor de que “entre 1930 y 1934 la in- 
festación de entrenudos disminuyó de 33,5 a 
13.5 por ciento”, lo que es realmente 
Sin embargo, había otros en- 
tomólogos enterados del problema de Dia 


espectacular. 


traea quienes no estaban satisfechos con 
estas alegaciones. 

En ese mismo Congreso de la ISSCT en 
1932, bajo la presidencia del Dr. C. E. 
Pemberton, el “Método 
asumió prominencia y fué discutido muy 
Ento- 
mología, cuya discusión fué considerable- 


Trichogramma” 


detalladamente por la Sección de 
mente influencia por los puntos de vista 
del ya mencionado Dr. J. G. Myers, quien 
había sido enviado en 1929 por el Imperial 
(ahora Commonwealth) Institute of Ento 
mology (Londres) como un conocido y ex 
perienciado especialista para estudiar y 
organizar el programa de Control Biológico 
en la Británica y las Antillas 
Menores, pero excluyendo Barbados que 
permanecía independiente. Esta discusión 
(Proceedings, Part 1, págs. 142-144) de 
biera ser estudiada detenidamente a la luz 
Resultó en la 
adopción por unanimidad de la siguiente 
Resolución en el Congreso: 


Guavana 


de los sucesos subsiguientes. 


“En vista de la mucha publicidad dada a 
costosas tentativas en varias partes del 
mundo por combatir el borer de la caña 
(Diatraea) mediante la cría en cantidad 
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y 


SECCION EN ESPANOL 


y liberación de Trichogramma, y en vista 
del hecho que los entomólogos quienes 
han estado ocupado con este trabajo en 
gran escala están abiertamente en desa- 
cuerdo en cuanto a los resultados prácti- 
cos—si hay algunos—de este método; 
esta Conferencia, después de examinar 
toda la evidencia publicada, no puede en- 
dosar el plan mientras no se produzca evi- 
dencia estadística indisputable de su 
eficacia.” 


Ese año, después de la Resolución de la 
ISSCT, el U.S. Bureau of Entomology 
(Washington, D.C.) nombró a H. A. Jaynes 
y a E. K. Bynum que hiciesen en Luisiana 
una investigación cabal e imparcial de la 
posibilidad de combatir el perforador D. 
saccharalis mediante el parásito Tricho- 
gramma. Estos entomólogos llevaron a 
cabo durante tres años consecutivos—1933, 
1934 y 1935—una extensa serie de ensayos 
estadísticos comparables, con incontables 
repeticiones, abarcando todos los factores 
pertinentes. Su informe preliminar fué 
publicado en 1936 (Sugar Bull., New 
Orleans, tomo 14, no. 19, págs. 1-4; comen- 
tado en Int. Sug. Jl., tomo 39, no. 458, feb. 
1937, págs. 52-53) ; seguido de una completa 
monografía en 1942 (U.S. Dept. Agric. 
Tech. Bull. 743, págs. 1-42, con 4 gráficos, 
19 tablas y 16 referencias). El “Sumario” 
de los mencionados autores merece nuestra 
atención, especialmente en vista de los 
recientes resultados obtenidos por Metcalfe 
en Barbados, y sus conclusiones finales 
fueron: 

“Por lo tanto, los resultados de los ex- 
perimentos llevados a cabo durante las 
tres campañas demuestran que las libera- 
ciones de Trichogramma minutum no 
tienen valor para combatir el borer de 
la caña de azúcar en Luisiana. Por 
consiguiente, no se recomienda la 
colonización de Trichogramma como 
práctica agrícola para combatir el borer 
de la caña de azúcar.” 

Durante estos mismos años, el “Metodo 
Trichogramma” fué probado por la U.S. 
Sugar Corporation en sus terrenos en 
Clewiston, Florida, sin tener resultados 
prácticos (R. N. Lobdell, Ann. Rpts. Florida 
Agr. Exp. Sta., Gainesville, 1933, 1934, 
1935). En 1933, E. G. Smyth, trabajando 
en la Hacienda Cartavio, Perú (Jl. Econ. 
Ent., tomo 26, págs. 768-774), hizo declara- 
ciones similares a las de Luisiana y Barba- 
dos. 

En 1935, el Dr. J. G. Myers fué a Barba- 
dos a solicitud del entonces Director de 
Agricultura y estudió estrechamente el 
trabajo que se estaba haciendo allí, 
prestando especial atención a los mé- 
todos empleados para calcular la infestación 
del perforador. El informe del Dr. Myers 
no se hizo público, pero su visita se men- 
ciona en su trabajo que apareció en octubre, 
1936 (Int. Sug. Jl., tomo 38, no. 454, págs. 
375-376), en el cual el primer párrafo y el 
párrafo final de su discusión de Barbados 
pueden traducirse libremente como sigue: 

“Barbados es la mancha negra en la 
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campaña contra el borer en las Antillas. 
De acuerdo con nuestros datos más an- 
tiguos, Barbados siempre ha sufrido exten- 
sos daños por el borer, Diatraea sacchara- 
lis. Desgraciadamente, cuando en 1928 se 
despertó gran interés en las Antillas en 
el Control Biológico, Barbados concentró 
entonces y en años sucesivos sus esfuerzos 
en un método que no sería recomendado 
por un especialista en este ramo muy 
especializado de la entomología aplicada, 
con el resultado que hoy día su infesta- 
ción del borer sigue siendo muchísimo 
más grave que en cualquier otra parte del 
Imperio Británico, sin esperanza de que 
disminuya mientras sigan en boga los 
métodos actuales. 


“Por desgracia, el verdadero estado de la 
infestación en Barbados es obscurecido 
por el método actual de evaluar los estra- 
gos allí, Este método, que fué detenida 

y estadísticamente analizado por el autor 

en abril, 1935, a petición del Gobierno de 

Barbados, difiere en muchos detalles im- 

portantes del que, con pequeñas modifica- 

ciones, ha sido aceptado como corriente 
por muchos años en Luisiana, Cuba, 

Puerto Rico, Jamaica, las Islas de Sota- 

vento y Barlovento, Trinidad, Guayana 

Británica y Argentina—y todas las diferen- 

cias tienden a menospreciar los daños 

reales.” 

La reacción oficial a lo anterior, publicada 
en marzo, 1937 (Int. Sug. Jl., tomo 39, no. 
459, pág. 97) tiene que ser leída para 
creerla. 


Aun después de la expresión de tan 
graves dudas en cuanto a la eficacia del 
“Método Trichogramma” como medio de 
combate contra el perforador, Tucker con- 
tinuaba insistiendo en sus alegaciones año 
tras año y, en 1948 apareció una declara- 


ción extraordinaria—sino maquiavélica— 
(Proc. 1948 Mtg. B. W. 1. Sug. Technol., 
Barbados, pág. 72): 


“El (Sr. Tucker) tenía registrados en su 
fichero los éxitos del combate biológico 
con el uso de Trichogramma criado arti- 
ficialmente, logrados desde el Perú hasta 
Luisiana (!—H. E. B.) y desde Rusia 
hasta la India, por científicos presumible- 
mente de buena reputación, publicados en 
revistas científicas y confirmando el com- 
bate no sólo del borer Diatraea en la 
caña de azúcar sino de otros insectos que 
son plagas de otros cultivos. El men- 
cionaba esto, no porque creía que el mé- 
todo de control biológico usado en Barba- 
dos necesitaba apoyo del exterior, sino 
porque muchas personas que no habían 
estudiado la literature sobre el tema 
tan escrupulosamente como lo había 
hecho él, tal vez no supiesen que en otros 
países se habían obtenido resultados posi- 
tivos con el uso de esta misma forma de 
combate biológico bajo condiciones mucho 
menos favorables (creía él) que las con- 
diciones que prevalecián en Barbados. 
Desde luego, se habían registrado más 
fracasos que éxitos, y los fracasos recí- 


bieron mucha publicidad.” (Traducción 

libre—H. E. B.). 

Mientras que en aquel tiempo él no 
podía preveer que las alegaciones del Perú 
pronto se harían aparecer falaces igual 
como se habían probado anteriormente en 
Luisiana, ello nos hace dudar el juicio de los 
vanagloriados conocimientos bibliográficos 
del Sr. Tucker por tanto que desconocía los 
trabajos de Jaynes y Bynum publicados en 
1936 y 1942; el de Myers en Barbados 
(1935); o la siguiente observación perti- 
nente del Dr. C. P. Clausen, autoridad mun- 
dial sobre el Control Biológico de insectos 
(1935, U.S. Dept. Agric. Circ. 346), la 
cual es citada por Jaynes y Bynum (1942, 
pág. 3): 

“En años recientes se ha tratado de 
ampliar la utilidad de los parásitos 
Trichogramma, criándolos en enormes 
cantidades sobre los huevos de ciertas 
polillas de los cereales y soltándolos en 
los campos y huertos infestados a princi- 
pios de la temporada. Esto ha sido en- 
sayado con varias plagas importantes de 
cultivos agrícolas y árboles hortícolas, 
pero los resultados hasta el presente han 
sido inconclusivos. Este trabajo aún se 
encuentra en su etapa experimental, y por 
el momento no es de recomendarse a los 
agricultores como práctica del campo.” 

El esfuerzo de Tucker antes mencionado 
es típico de su modo de acometer el 
problema, y no es necesario considerar el 
volumen de otros trabajas e informes que 
emararon del Departamento de Agricultura 
de Barbados durante años sucesivos. Donde 
no se contradicen unos a otros, exponen al 
autor como un protagonista inflexible del 
método escogido, dejando como indigno de 
seria atención cualquier clase de crítica 
adversa, y siempre insistiendo en .u alega- 
ción que el parásito Trichogramma ha sido 
responsable por haber combatido con éxito 
el perforador, y que la cría en cantidad y 
liberación de este parásito es el único medio 
probado de combatir el perforador bajo las 
condiciones peculiares de Barbados. 

Mientras que otros países en esta región 
estaban combatiendo el perforador con todo 
éxito por medios biológicos aprobados, y 
salvándoles millones de dólares a las in- 
dustrias azucareras de la Guayana Británica, 
Santa Lucía, Antigua y San Kitts, año 
tras año se criaron y soltaron en Barbados 
cientos de millones de parásitos Tricho- 
gramma, v.g. 1,581,755,000 durante los cinco 
años 1950 a 1954 inclusive (Ann. Rpts. 
Dept. Sci. £ Agric. Barbados, 1950-51 a 
1954-55). Y a pesar de todo ello, la in- 
festación del perforador en 1958 indicada 
por Metcalfe llegó a ser 12,35%, práctica- 
mente el cálculo de 13,5% publicado por 
Tucker en 1934. En otras palabras, después 
de 24 años de alegaciones que había com- 
batido el perforador por la liberación de 
incontables miles de millones de Tricho- 
gramma, no se ha registrado una disminu- 
ción significante en la infestación del 
perforador en las plantaciones de Barbados. 

Por supuesto, hubo fluctuaciones de un 
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año a otro, pero al examinar los diversos in- 
formes anuales, generalmente encontramos 
que cuando el promedio de infestación fué 
bajo, este se atribuyó con júbilo al parásito 
Trichogramma, pero cuando fué alto se 
atribuyó a la variedad de caña, al mal 
tiempo, o a algún otro factor fuera del 
poder del entomólogo. Lo que vaga pero 
convenientemente se describen como condi- 
ciones ecológicas generales peculiares de 
esta Isla (pero que parecen tener más en 
común con Luisiana y el Perú que con 
Antigua y San Kits) se aceptan por ser la 
causa del fracaso de todos los demás pará- 
sitos probados en Barbados, incluyendo la 
mosca cubana (Lixophaga), que es lo más 
prometedor de todos. 

Después de lo que nos hemos acostum- 
brado a esperar de Barbados, el trabajo de 
Metcalfe viene como un soplo vigorizante de 
aire limpio. Es auténtico, y sus datos se 
basan en ensayos estadísticamente diseña- 
dos “para determinar el grado verdadero de 
infestación de Diatraea y para evaluar hasta 
donde sea posible la eficacia de las libera- 
ciones de Trichogramma como factor en su 
control.” El plan de investigación abarca 
varios años, y el presente artículo cita los 
resultados obtenidos durante el primer año 
o sea 1958. 

Metcalfe ha empleado el método corriente- 
mente aceptado para calcular la infestación 
de entrenudos (es decir, la Intensidad %), 
llamando, correctamente, la atención a 
ciertos defectos inherentes en dicho método 
y tomándolos en cuenta. Sin embargo, en 


el caso de ensayos importantes de esta ín- 
dole, el que escribe hubiera preferido que 
los recuentos de cañas dañadas se hiciesen 
en los cortes de caña más bien que hacerlos 
en los bateyes. Para una extensión tan 


grande como Barbados (más de 45,000 
acres sembrados de caña), los promedios 
debieran de ser calculados a base de mucho 
mayor número de muestras de lo que pudo 
hacer Metcalfe. Al mismo tiempo, una idea 
de los extremos numéricos de la infesta- 
ciones individuales sería deseable: 12,35% 
con máximo de 30% y mínimo de 1,5%, 
por ejemplo, da un concepto que no es 
igual como el mismo promedio con máximo 
de 15,0% y mínimo de 9.0%. 

La Tabla 1 de Metcalfe muestra el grado 
de variación entre cinco “observadores” 
empleados en contar los entrenudos. El 
promedio de infestación en 1958, basado en 
un total de 46 recuentos, fué 12,35%. La 
Tabla II muestra las infestaciones de estas 
mismas 46 muestras clasificadas en: (i) 
caña planta y caña soca, (ii) variedades 
(B. 37161, B. 41211, B. 45151, B. 4744), y 
(iii) áreas (a) con, y (b) sin liberaciones 
de Trichogramma. Metcalfe nos dice que 
“Las diferencias entre cada categoría son 
pequeñas, y un análisis estadístico de varia- 
ción indicó que sólo las diferencias en 
variedades eran significantes” (14,3%, 
13,6%, 9,6% y 10,8% respectivamente en 
las cuatro variedades citadas). “Las 
diferencias entre caña planta y caña soca, 
y entre zonas con y sin liberaciones de 
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Trichogramma no fueron significantes (las 
bastardillas son mías—H. E. B.). Es una 
verdadera lástima que esta última con- 
clusión fundamental no reciba el énfasis 
que merece, en vista de los objetivos ex- 
presados de la investigación y de su impor- 
tancia para los cañicultores en todas partes. 


Nos informan que “Es evidente que los 
recuentos en los bateyes no ofrecen una 
perspectiva exacta de la infestación de 
Diatraea. Aun las comparaciones de un 
año con otro resultan inválidas a no ser que 
los recuentos sean hechos por los mismos 
observadores. Las cañas deben ser escogi- 
das al azar, y también se debe hacer una 
determinación exacta de las pérdidas en el 
campo y de las características de creci- 
miento de cada tipo de caña.” El que 
escribe cree que estos “errores experimen- 
tales” desaparecerían automáticamente si los 
promedios se basasen en un número mucho 
más grande de recuentos de campo. (En 
el Valle de Aragua, Venezuela, con un 
área sembrada de caña de menos de un 
tercio de la Barbados, cada zafra se exami- 
nan de 600 a 1.100 campos para determinar 
los promedios anuales de infestación del 
perforador. 


Metcalfe procede a describer el recono- 
cimiento de Trichogramma y discutir los 
resultados en relación con las fechas de 
siembra y desarrollo de la caña, la postura 
de huevos de Diatraea, y otros factores 
pertinentes. Ciertas revelaciones muy sig- 
nificantes para el crítico de las alegaciones 
de Tucker (que se basan en tantos millones 
de Trichogramma distribuídos anualmente 
entre las plantaciones) son: “En la mayoría 
de años, todos los campos de caña planta 
deben recibir 5,000 Trichogramma por acre 
cada mes. La realidad es que la distribu- 
ción de estos parásitos no es uniforme, ya 
que sólo 2/5 de las plantaciones recogen 
su cuota regularmente,” y “No hay garantía 
de que esta cantidad sea verdaderamente 
liberada. Algunas plantaciones recogen 
escrupulosamente sus cuotas todas las se- 
manas, pero los parásitos jamás llegan a 
los campos” (las bastardillas son mías— 


H. E. B.). 


Se llevaron a cabo estudios sobre la 
densidad de población de huevos de Dia- 
traea y el parasitismo natural de Tricho- 
gramma mes por mes, así como sobre la 
mortandad entre huevos no parasitados y 
parasitados, y de larvas de Diatraea recién 
nacidas. Muy importante es el hecho, ahora 
verificado en Barbados, que la cuota normal 
de parásitos que se recomienda para 
liberarse representa, en realidad, solamente 
una fracción de los ya presentes en los 
campos en estado natural. Esto ya se 
sabía en otros países desde hace muchos 
años, lo que ha sido confirmado mediante 
recuentos precisos por Box en Antigua 
(1931-32) y más tarde por Jaynes y Bynum 
en Louisiana (1933-35). En efecto, esta 
es una de las principales razones para con- 
denar el “Método Trichogramma” para el 
combate de Diatraea, y las liberaciones de 


varios miles de estos parásitos en campos 
ya saturados de ellos han sido comparadas 
con la adición de una gota a un cubo de 
agua. 

Las investigaciones de Metcalfe incluyen 
estudios de poblaciones de Diatraea en 
campos que han recibido colonizaciones de 
Trichográmma en cantidades mucho mayores 
que las recomendadas como práctica 
corriente de campo (hasta más de 20.000 
por acre en algunos de los ensayos) y de 
los efectos sobre parasitismo bajo diversas 
condiciones. Estas fases también fueron 
tratadas por Jaynes y Bynum, lo que con- 
dujo, desde luego, a la misma conclusión 
inevitable. 

Un experimento que les hubiera ahorrado 
millones de dólares a los cañicultores de 
Barbados, si fuese llevado a cabo en 1929 
o 1930, consistía en seleccionar 28 campos, 
14 de ellos en plantaciones que jamás 
habían recibido Trichogramma alguno, y 
14 en plantaciones donde se liberaban los 
parásitos regularmente. Las variaciones en 
parasitismo en estos dos grupos de campos 
son registrados gráficamente por Metcalfe 
en sus Fig. 1 al 6, y discutidas en su texto. 
“Se demuestra que la fluctuación es 
normalmente estacional y que no se debe, 
como declara Tucker (1935, Agric. Jl. Bar- 
bados, tomo 4, no. 1, págs. 25-50), a las 
liberaciones de Trichogramma.” (Metcalfe). 
La Tabla 4 da prueba que el “Efecto de 
las liberaciones de Trichogramma sobre 
parasitismo de huevos” en campos coloniza- 
dos, comparados con campos no colonizados, 
es insignificante. 

Otro hecho interesante ahora traído a luz 
es la abuandancia del otro parásito de los 
huevos, Telenomus alecto (Crwíd.) (Pro- 
phanurus), parasitismo natural por el cual 
a veces excede el causado por Tricho- 
gramma, y con este último se debió haber 
confundido en el pasado. 

El que escribe no está completamente de 
acuerdo con Metcalfe, no obstante, por su 
confianza absoluta en algunas de las 
exageraciones de Tucker, v.g. que antes de 
las liberaciones de Trichogramma criados 
enel laboratorio, la infestación general de 
Diatraea fué 33,5% y el parasitismo natural 
de huevos de Diatraea en algunos meses 
era “0%”, a base de cuya premisa dudable 
Metcalfe concluye que “el estado de 
Trichogramma ha cambiado por completo 
desde que se iniciaron las liberaciones en 
1929: la población natural es (ahora) 
considerablemente mayor que antes.” Se- 
gún la literatura de la materia, durante 
muchos años antes de 1929 se sabía prefecta- 
mente bien que Trichogramma parasitaba 
los huevos del perforador tanto en Barba- 
dos como en todas las otras islas antillanas. 

El generoso reconocimiento por Metcalfe 
del trabajo de su antecesor, bajo las circun- 
stancias del caso, es perfectamente com- 
prensible. El que escribe, sin embargo, no 
ve la necesidad de pusilanimidad y no 
vacila en declarar categóricamente que 
esta nueva investigación ha surtido el efecto 

(Sigue en la página 78) 
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SECCION EN ESPANOL 


Ensayos con Busan 881 en Perú 





Bactericida Especial Acusa Importantes Economías 


Por John W. Appling' y Manuel Ugarte” 


D RANTE la campaña azucarera de 1957 en 
Cuba se introdujo un nuevo bactericida de 
Azúcar, 1958, 
Vol. 53, No. 6, págs. 23-25) para reducir la 


azufre orgánico (SUGAR y 


inversión de sacarosa en el jugo de caña, 
lo que produjo economías en sacarosa. Este 
trabajo continuó durante la campaña de 
1958 con la aplicación de Busan 881, se- 
gún informaron Appling y Warner (Sucar 
JournaL, Vol. 22, No. 8, Págs. 19-27), con 
el resultado que este producto llegó a ser 
reconocido en Cuba como un bactericida 
efectivo. El autor principal de este artículo 
introdujo el uso de Busan 881 en uno de los 
ingenios más grandes de la Florida, EE.UU., 
durante la primera parte de 1959. Los re- 
sultados allí, más los obtenidos en Cuba, 
alentaron la introducción de Busan 881 en 
México, Perú y Brasil durante el año 1959. 
En México, la eficacia de Busan para co- 
hibir la bacteria productora de dextrana, 
Leuconostoc mesenteriodes, fue claramente 
establecida. Este artículo trata de la apli- 
cación de Busan 881, con buenos resulta- 
dos, en el ingenio Pucalá. uno de los 
centrales más grandes del Perú. 

Busan 881 es un bactericida y fungicida 
que contiene compuestos orgánicos y azufre 
y que controla efectivamente la microflora 
en fábricas de papel, en aguas inyectadas 
durante la recuperación secundaria de 
aceite y en ingenios azucareros. Su compo- 
sición es como sigue: 

Por- 

Ingredientes activos: centaje 

Disodio cianoditionimido- 

carbonato 12.7 
Etilenodiamina 4.8 
Potasio N-metiloditio- 

carbamato 17.5 

Ingredientes inactivos 65.0 

Este producto es especialmente bien adap- 
tado para cohibir la microflora responsable 
de la mayor parte de la inversión de saca- 
rosa en jugos de caña antes de la alcaliza- 
ción y clarificación. Puede ser utilizado 
con seguridad en las dosis recomendadas, 
basadas en los resultados analíticos obteni- 
dos por un laboratorio independiente. 

El primer ingenio del Perú que usó Busan 
881 para aumentar el rendimiento de saca- 
rosa ofrecía excelentes condiciones para 
iniciar el tratamiento con este producto. En 
primer lugar, se usó la imbibición com- 
puesta, lo que permitió introducir Busan 
881 en el jugo procedente del último mo- 
lino y hacerlo circular inversamente por el 
tandem hasta el primer molino. Esto hizo 
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posible tratar todos los molinos, canalones, 
cedazos, ets., que vienen en contacto con 
el jugo en circulación que contiene Busan 
881, con excepción de la desmenuzadora. Se 
recomendó un tratamiento mínimo de dos 
semanas. La Sociedad Agrícola Pucalá en- 
cargó tres tambores de este producto, los 
cuales llegaron antes de que los autores 
estuvieran listos para comenzar el trata- 
miento el 16 de agosto de 1959. 

Este ingenio muele aproximadamente 
3,200 toneladas métricas de caña diaria- 
mente, cuya recolección se hace mecánica- 
mente hasta el punto de recoger y cargar 
Todos 
los sistemas de recolección mecánica au- 
mentan en alto grado la cantidad de tierra 
entregada al ingenio con la caña; esta ma- 
teria en suspención en el jugo puede afectar 
adversamente la evaluación de un producto 
como Busan 881. 

Los autores llegaron al ingenio dos días 
antes de iniciar el tratamiento con Busan 
881 a fin de instalar un sistema de alimenta- 
ción de polietileno por gravedad e 
inspeccionar el tándem antes de/y durante 
el paro semanal del domingo para limpieza 
y reparaciones. Se observó que el agua de 
imbibición se introduce sólo delante del 
último molino. Por lo tanto, Busan 881 
agregado al jugo al salir de este molino es 
llevado a los tamices de jugo gruesos, y 
luego sucesivamente por cada uno de los 
molinos, y por fin se une con el jugo de la 
desmenuzadora para convertirse en jugo 
mixto. Entonces, el jugo es bombeado a 
través de un cedazo vibratorio y de allí a 
los calentadores, tanques de alcalización. 
etc. 


la caña en camiones y remolques. 


Se tomaron muestras del jugo de la 
desmenuzadora al azar cada 30 minutos a 
fin de obtener una muestra mixta, la que se 
preservó con bicloruro de mercurio y se 
analizó al cabo de cuatro horas. Por otra 
parte, se tomaron muestras del jugo mixto 
continuamente en el tanque de alcalización 
con bastante dificultad. 
cambió el 
muestras recogidas pudieran ser analizadas 
inmediatamente. La principal dificultad con 
este tomamuestras continuo fue la presencia 
de mucha materia en suspensión, mayor- 
mente tierra, que a menudo obstruía la 
tubería y válvula del tomamuestras. Éstas 
se limpiaron diariamente o más a menudo 
cuando fue necesario. 

El Brix, la sacarosa aparente y azúcares 
invertidos fueron determinados por métodos 


Cada hora se 
tomamuestras, para que las 


rutinarios. Debido al alto porcentaje de 


tierra en suspensión en ambos jugos, 
ocurrieron variaciones en Brix, según el 
tiempo que se dejó asentar el jugo. El 
jefe de química decidió aminorar el error 
causado por la materia en suspensión, in- 
sistiendo en un mínimo de 20 minutos de 
sedimentación en cilindros de metal extra- 
altos. de donde el jugo sobrenadante fue 
pasado a un cilindro de metal de altura 
normal para las lecturas de Brix.  En- 
tonces, observó que ésto reducía considera- 
blemente el efecto en el Brix de los sólidos 
en suspensión. 

Se instaló un simple sistema de alimenta- 
ción por gravedad para agregar 10 p.p.m. 
de Busan 881 al jugo al salir del último 
molino y 5 p.p.m. al jugo mixto al salir 
de la desmenuzadora y del primer molino. 
Después de la primera semana de trata- 
miento, se decidió agregar toda la dosis de 
15 p.p.m. al jugo al salir del último molino. 
El sistema de alimentación consta de un 
grifo de polietileno instalado en un tambor 
de Busan 881 y conectado con una tubería 
de polietileno, con conectores que terminan 
en puntas capilares de polietileno. Este 
tambor fue colocado aproximadamente a 
3.7 metros por encima de las salidas del 
producto. 

El cálculo de la dosis diaria de Busan 
881 fue como sigue: 

El promedio diario de molienda de caña 
calculado en — 

3200 toneladas métricas 

15 p.p.m. de Basan 881 

24 hrs. 


3,200,000 kg. 
18 kgs. cada 


48 < 1000 
1.19 (densidad de Busan 881) 
= 28 ml. por min. 

Para evaluar beneficios resultantes del 
empleo de Busan 881 se siguieron dos mé- 
todos, los cuales requirieron datos precisos 
sobre la pureza y azúcares invertidos en 
jugos primarios y mixtos. 

Para obtener estos datos deben emplearse 
los mejores métodos 
muestras. 


24 X 60 


posibles de tomar 
Las tomas de muestras continuas 
generalmente se considera que representan 
los jugos más fielmente que las tomas in- 
termitentes (al azar.) Se reconoce que la 
presencia de grandes cantidades de tierra 
en cañas recogidas a máquina y sin lavar 


1 Jefe Microbiólogo, Sección de Alimentos, Buck- 
man Laboratories, Inc., Memphis. 

2 Departamento de Productos Químicos  In- 
dustriales, Wm. Crosby € Sons, S. A., Lima, 
Perú 
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presentan un verdadero problema en cuanto molienda se debe en gran parte a la in- 
a las determinaciones de Brix. Esta misma vertasa producida por distintas bacterias 
contaminación también crea un serio y hongos, para calcular las economías de 
problema en la toma continua de muestras sacarosa es perfectamente factible partir 
de jugos clarificados, como los jugos pri- de un descenso significante en la baja de 
mario y mixto. pureza entre los jugos primario y mixto 
Para determinar el Brix, la sacarosa durante un período de tratamiento con 
aparente y azúcares invertidos, se llevan a Busan 881, comparado con el período 

cabo análisis de muestras de estos jugos a inmediatamente anterior al tratamiento. 
intervalos regulares. Se calculan propor- 2. De igual modo, la menor inversión 
ciones promedias diarias de pureza y glu- durante la molienda da por resultado 
¿osa para diversos jugos; sin embargo, para menores aumentos en la proporción de 
evaluar los beneficios de Busan 881, los glucosa entre los jugos primario y mixto. 
autores emplean promedios aritméticos se- En ausencia absoluta de este tipo de in- 
manales para obtener datos semanales sobre versión, las proporciones de glucosa en el 
jugos primarios y promedios compensados jugo primario y en el jugo mixto serán 
y datos sobre jugos mixtos, como sigue: idénticas. También se puede calcular 
1. Puesto que la inversión durante la el monto de las economías de sacarosa 


Figura 1.—Promedios Semanales de Baja de Pureza y Aumento en la Proporción de 
Glucosa Entre Jugos Primarios y Mixtos, Junio 29-Sept. 7, 1959. 


Baja Aumento en Baja Aumento en 
de Proporción de Proporción 
Fecha Pureza de Glucosa Fecha Pureza de Glucosa 
Junio 29 a Ag. 10-16 2.31 1.15 
Julio 5 inel. 2.23 1.03 Ag. 17-23 1.99 0.88 
Julio 6-12 2.49 1.16 Ag. 24-30 1.72 0.37 
Julio 13-19 2.33 0.93 Ag. 31- 
Julio 20-26 2.32 09 Sept. 7 3.67 0.95 


1 
Ag. 2-9 2.53 1.31 


4.0 


Baja en pureza 


Aumento en proporción de glucosa 
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logradas al reducir la proporción de glu- 

cosa en el jugo mixto a un valor más 

próximo al del jugo primario. 

Teóricamente, al menos, las economías en 
sacarosa calculadas por estos dos métodos 
deben ser idénticas. Según la experiencia 
del autor principal, esto rara vez ocurre 
en la práctica, debido a la toma inadecuada 
de muestras y la inexactitud de las determi- 
naciones de Brix. Por otra parte, las de- 
terminaciones de glucosa basadas en mues- 
tras mixtas cuidadosamente medidas y que 
han sido preservadas adecuadamente dan 
los resultados más exactos. Por lo tanto, 
las proporciones de glucosa deben ser el 
mejor índice para la evaluación química de 
los beneficios de Busan 881. 

Es bien sabido que los análisis individua- 
les tienen escaso valor, excepto cuando se 
usan para determinar los promedios diarios 
y semanales. La caña misma es responsable 
en gran parte de las variaciones en las de- 
terminaciones de Brix, de sacarosa aparente 
y de azúcares invertidos. La caña varía 
según su variedad, la fertilidad del suelo, 
su edad en el momento del corte, el número 
de cosechas de retoño, el tiempo transcurrido 
en su transporte y otros factores. Ya se ha 
tratado la importancia de los métodos de 
toma de muestras; de modo que los frecuen- 
tes análisis de muestras tomadas continua- 
mente ofrecen el mejor medio de obtener 
promedios diarios exactos. 

Otra importante consideración, en cuanto 
a los promedios semanales, es el uso de 
promedios compensados, cuando se conoce 
el peso del jugo obtenido diariamente. 
El peso del jugo mixto se considera ser 
aproximadamente igual al peso de la caña 
molida; no obstante, este jugo se pesa 
siempre que sea posible. En el ingenio 
Pucalá, el peso del jugo mixto fue calculado 
todos los días de acuerdo con su volumen 
y densidad; sin —embargo, se estaban 
instalando tanques de pesar para mayor 
exactitud. Por otra parte, el jugo primario 
no se puede pesar directamente ni se puede 
calcular su volumen. Por lo tanto, los 
promedios semanales de este jugo tienen que 
ser calculados a base de los promedios 
diarios. 

Los autores han consignado cada dos 
semanas en la Tabla 1 los promedios 
correspondientes al período de agosto 2 a 
16 (inmediatamente antes de la aplicación 
de Busan 881), así como los promedios 
semanales correspondientes a los períodos 
de agosto 17 a 23 y agosto 24 a 30, durante 
los cuales Busan 881 fue agregado continua- 
mente a razón de 15 p.p.m.,, y los 
correspondientes a la semana de agosto 
31 a Septiembre 7 (inmediatamente después 
del período de tratamiento). 

Además de los promedios correspondien- 
tes al período del 2 de agosto al 7 de 
septiembre consignados en la Tabla 1, he- 
mos incluído los promedios semanales de 
baja de pureza y aumento en la proporción 
de glucosa entre los jugos primarios y 
mixtos durante el período de 29 de junio 
al 7 de septiembre. Las curvas en la 
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Tabla 1.—Promedios de Períodos Correspondientes a Jugos Primarios y Mixtos 


Suponiendo Y = por ciento de glucosa en 
(Agosto 2 a Septiembre 7, 1959) 


jugo mixto, cuando su 
proporción de glucosa es 
4.84, tendremos las ecua- 
ciones simultáneas: 

X + 0.95Y = 14.13 

Y + 4,84X 

Período sin Tratamiento con Busan 881 100 
15.76 83.14 0.60 3.81 =- =— o 
13.04 80.75 0.66 5.06 2.39 1.25 100Y = 4,84 (14.13 — 0.95Y3. 


X = 14.13 — 0.95Y 


Aumento 
Inverti-  Pro- en Pro- 
Sacarosa dos porción Baja porción 
Aparente (Glu- de de de 
(Pol) cosa) Glucosa Pureza Glucosa 


Azúcares 


Brix Pureza 


Ag. 2-16 


18.95 
16.31 


Jugo Primario 
Jugo Mixto 


Ag. 17-23 


r 


SECCION 


15 p.p.m. Busan 881 (10 p.p.m. en el último molino + 53 p.p.m. 
al jugo mixto) 


18.48 15.16 
16.38 13.11 


Jugo Primario 
Jugo Mixto 


Ag. 24-30 


82.03 
80.04 


0.55 
0.59 


3.62 — 
4.50 1.99 


0.88 


15 p.p.m. Busan (todo agregado en el último molino) 


Jugo Mixto 16.88 13.62 


Ag. 31- 
Sept. 7 


80.69 


0.54 3.96 1.72 0.37 


Período Después del Tratamiento con Busan 881 


18.50 
16.66 


15.27 
13.14 


Jugo Primario 
Jugo Mixto 


Figura 1 muestran la notable mejora que 
se atribuye al uso de Busan 881 durante 
el período del 17 al 30 de agosto. 

Ahora los autores demostrarán en de- 
talle cómo los datos en la Tabla 1 se usan 
para calcular las economías de sacarosa en 
el jugo mixto resultantes de la menor in- 
versión, cuando se agrega Busan 881 con- 
tinuamente al jugo del último molino a 
razón de 15 p.p.m. 

Durante la primera semana del trata- 
miento no se obtuvo el máximo beneficio; 
sin embargo, las economías calculadas, en 
azúcar, compensaron plenamente el costo 
del tratamiento. Puesto que los resultados 
de la primera semana los consideramos más 
dignos de confianza para poder evaluar los 
máximos beneficios del tratamiento, los 
tomamos como base para nuestros cálculos. 
Cálculos para la Segunda 
Tratamiento—Agosto 24-30 


Semana del 


A. Si la baja promedia en pureza entre 
los jugos primario y mixto hubiera sido 
2.39, tal como sucedía en el período sin 
tratamiento, del 2 al 16 de agosto, la 
pureza promedia del jugo mixto durante 
el período del 24 al 30 de agosto habría 
sido: 

82.41 — 2.39 = 80.02 
y el promedio correspondiente de saca- 
rosa aparente habría sido: 

80.02 < 16.88 si 

100 == 13.51 

Por tanto, las economías en sacarosa 
obtenidas durante la semana del 24 al 30 
de agosto fueron: 

13.62 — 13.51 = 0.11% 
Pero 0.11 por ciento del peso de la caña 
es igual a 1.10 kgs. de la sacarosa pura 
por tonelada métrica de caña. 
Sin embargo, el 93% de jugo extraído, 
multiplicado por el 84% de sacarosa 
obtenida del jugo, equivale al 78% de 
sacarosa pura obtenida de la caña. Por 
lo tanto, 1.10 X 0.78 = 0.858 kg. de 
sacarosa pura por tonelada métrica de 
caña. 
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82.54 
78.87 


0.54 3.51 -- — 
0.59 4,49 3.67 0.95 


El azúcar comercial producido acusó una 
pureza de 96%; por lo tanto, 

0.858 = 0.894 kg. de azúcar comercial 

0.96 por tonelada métrica de caña 

o sea 
1.788 lbs. por tonelada (2,000 lbs.) de 
caña. 

Tomando una vez más una molienda 
promedia diaria de 3,200 toneladas de 
caña, tenemos 

0,894 'X 3200 = 2,861 kgs. de azúcar 

comercial al día. 
Al tipo de cambio actual de 28 soles = $1, 
este azúcar fue valorado en $0.068 por 
kg., o $0.068 X 2,861 = $194.55 por día. 
El costo de 15 p.p.m. de Busan 881, o 48 
kgs. por día a $1.07 por kg., fue: 
48 X $1.07 = $51.36 
Las economías netas = $194.55 — $51.36 
= $143.19 al día. 
El porcentaje de economías sobre el costo 
de Busan 881 es: 
51.36 
143.19 

Expresado de otra forma, por cada dólar 
gastado en Busan 881, se produjo azúcar 
por valor de casi cuatro dólares. 


X 100 = 279% 


B. Si el coeficiente promedio de glucosa 
del jugo mixto hubiera aumento en un 
1.25 sobre el valor del jugo primario, 
como ocurrió durante el período sin trata- 
miento, del 2 al 16 de agosto, el coefi- 
ciente promedio de glucosa del jugo 
mixto, del 24 al 30 de agosto, habría 
sido: 

3.59 + 1.25 = 4.84 
Sin embargo, el promedio total de azúcar 
(expresado como sacarosa) en el jugo 
mixto durante el período del 24 al 30 
de agosto, fue: 
13.62 +- (0.95 X 0.54) = 14.13 
Suponiendo X = sacarosa aparente (pol) 
de jugo mixto, cuando 
su proporción de glucosa 
es 4.84; y 


De ahí, Y = 0.65 X = 13,51 
Por tanto, las economías en sacarosa = 
13.62 — 13.51 = 0.11%, o 1.10 kg. 
de sacarosa pura por tonelada métrica 
de caña. 
Con los mismos factores de extracción y 
una pureza del azúcar de 96%, 
1.10 X 0.78 = 0.894 kgs. de azúcar co- 
0.96 mercial por tonelada 
métrica de caña, o 
1.788 lbs. de azúcar co- 
mercial por tonelada 
(2,000 lbs.) de caña. 
Dado que este valor es idéntico al calcu- 
lado en (A) para la baja promedia de 
pureza, las economías netas equivalen otra 
vez a: 
$143.19 por día, o 279% sobre el costo 
de Busan 881. 


Los resultados obtenidos durante la se- 
gunda semana de tratamiento con 15 p.p.m. 
de Busan 881 representan un importante 
rendimiento de azúcar, puesto que se ob- 
tiene de la misma cantidad de caña molida 
y que, sin el tratamiento, se hubiera perdido 
por transformación en azúcar invertido. Se 
puede esperar mayor rendimiento de azúcar 
cuando los tratamientos se continúan 
durante más largos períodos; y aún queda 
por comprobar en la práctica, en este in- 
genio, si una dosis mayor, digamos 20 
p.p.m., más que compensaría el costo adi- 
cional del Busan 881. También esperaría- 
mos que la eliminación total del limo Leu- 
conostoc diese por resultado un rendimiento 
de azúcar bastante mayor. 


Conclusiones y Recomendaciones 


Comparando los valores de azúcar en los 
jugos primario y mixto antes y durante el 
tratamiento con  Busan 881, hemos 
demostrado que 15 p.p.m. de este producto, 
agregado continuamente al jugo al salir 
del último molino, da por resultado un 
rendimiento de 2,861 kgs. (6,307 lbs.) de 
azúcar comercial por día basado en una 
molienda de 3,200 toneladas métricas de 
caña. 

Se ha calculado que este rendimiento 
asciende a una economía neta de aproxi- 
madamente $143.19 al día, o $4,295.70 al 
mes (de 30 días,) sobre el costo del Busan 
881 que se requiere para tratamientos a 
razón de 15 p.p.m. Esta economía neta 
también se puede expresar como 279% 


(Sigue en la página 80) 
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Tachos 


de HHlujo 
Central 


JUNTAS SIN BRIDAS 
EMBARCADOS EN SECCIONES 
PARA ARMARLOS EN EL LOCAL 


construcion 


toda por 


soldadura autogena 


DETALLES DEL TACHO 


la poca altura de la masacocida, amplio tubo de 
bajada y distribución uniforme del vapor permiten 
rápida circulación. Esto asegura cristales bien 
formados, ausencia de grano falso y el mínimo de 
conglomerados. 
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Nuevo CASE. 


IDIIINAAGILULOINUG 
DIESEL 


. - . Otro paso de avance en 
eficiencia Diesel para 
tractores agrícolas 
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Si los terrenos que usted cultiva son de poca o mediana la cámara de combustión (3) a la cabeza del émbolo. La 
extensión, le interesará el adelanto revolucionario en el compresión hace que el aire también gire verticalmente, 
motor Case Diesel denominado “Dynaclonic.” Pues ahora, creando turbulencia “Dynaclonic” regulada. El 
más que nunca, el motor Diesel ofrece nuevas economías 
y mejor funcionamiento en tres nuevos tractores Case 
Diesel Dynaclonic en las potencias de 35* a 50* c.f. 


com- 
bustible se inyecta directamente a la cámara de combustión 
(4) en cuatro haces finos para su perfecta mezcla y 
combustión instantánea, Resultado: mejor utilización de 
El Dynaclonic presenta un nuevo principio de introducir 
aire en la cámara de combustión. Conductos de admisión 
de aire (véase 1 arriba) con expiras integrales revuelven 
el aire horizontalmente antes de que entre en el cilindro Consulte al distribuidor de Case acerca de la disponibilidad 
(2). Según se alza el émbolo en su carrera de compresión, local de estos nuevos tractores Diesel Dynaclonic—-Modelo 
el aire en movimiento en el cilindro es forzado a entrar en Case 630 de 50* c.f., 530 de 40* c.f. y 430 de 35* c.f. 


combustible y aire para arranques más rápidos, combustión 
más limpia y mayor eficacia del combustible. 


* Potencia máxima en la banda, según clasificación del fabricante. Aún faltan resultados de pruebas en Nebraska. 


RENGLON COMPLETO DE TRACTORES CASE, DE RUEDAS Y DE CARRILES 


. » . Motores para el combustible que usted usa 


Dirijan todas las consultas a 


J. l. CASE INTERNATIONAL $. A. 


117 Keizersgracht, Amsterdam, Netherlands 
Distribuidores de los productos fabricados por 
J. 1. CASE Company, 700 State Street, Racine, Wisconsin, E.U.A. 
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Mejor maquinaria azucarera es el resultado de pericia 
técnica, metalúrgica moderna y maquinaria de fundición 
especial aunadas. 


Aquí en la Service Foundry estos tres factores se aplican a sus 
necesidades, ya sean de un tren de molinos o de componentes 
para fines de modernización. 


Nosotros en la Service Foundry creemos que en último término 
nuestra técnica moderna altamente especializada, nuestros 
métodos de economía, y nuestra experiencia tienen que 
redundar en beneficio suyo. 


No permita que la maquinaria gastada o anticuada reduzca 
sus ganancias. Llame a la Service Foundry hoy mismo, y 
entérese de cómo estos métodos aplicados a la adquisición 
de maquinaria azucarera reducirán sus costos. 


SERVICE FOUNDRY 


UNA DIVISION DE LA 


AVONDALE 


MARINE WAYS, INC. 
416 ERATO STREET, NEW ORLEANS, LA., E.U.A. 
TELEFONO: JAckson 2-3836 
Dirección Cablegrafica: “SERFDRY”" 


rl 
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ENGRANAJES: la Service Foundry diseña, 
forja y talla los dientes en la misma planta. 


PERNOS REALES 
VIRGENES DE MOLINOS 


EJES PARA MAZAS Y CORONAS DENTADAS 
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Las figuras que adornan el cochinito 
representan algunas de las formas de las 
sílices diatomáceas que se combinan para 
hacer de Celite una ayuda de filtro eficaz 


Cómo las refinerías de azúcar ahorran 
un saco de sílice diatomácea en cada 
7 con polvos de filtro CELITE* 


Es fácil entender por qué las mejores 
refinerías confían en diatomita Celite 
para producir un gran volumen de 
azúcar diáfana más económicamente. 

Los registros de producción mues- 
tran que Celite es la más económica 
de las ayudas de filtro: ¡6 sacos rea- 
lizan el trabajo de 7 de otros tipos de 
tierra infusoria! El secreto estriba en 
la poca densidad aparente que hay en 
Celite. En un peso determinado, Celite 
ofrece mayor ayuda de filtro, al cubrir 
un área mayor de filtración. 

Y lo que es más importante, con 
Celite, Ud. puede lograr una purifi- 
cación de cal de P205, decolorar y 
clarificar, en una sola operación. Ud. 
gasta mucho menos en carbón vege- 


tal como decolorante, y obtiene un 
índice de flujo más rápido y mayor 
claridad. Además, habrá resuelto el 
problema de las bacterias termófilas. 

Es muy fácil para Ud. utilizar 
Celite, porque puede seguir usando los 
mismos filtros y tanques mezcladores. 
Hay una extensa gradación, para que 
Ud. elija, de acuerdo con los requisitos 
de flujo y claridad de su refinería. Y 
recuerde que todos los pedidos serán 
de calidad uniforme, porque J-M 
mantiene, saco a saco, un control de 
su producción de Celite. Pida Ud. 
datos más concretos sobre los polvos 
de filtro Celite a Johns-Manville In- 
ternational Corporation, Box 60, New 
York, N. Y., EE.UU. 


*eCelite es marca registrada por Johns-Manville en muchos países, para sus productos de sílice diatomácea. 


JOHNS-MMANVILLE JM 
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El distribuidor J-M local le dará 
detalles sobre las ayudas J-M 
para la industria azucarera... 


Techados protegidos al máximo .. . 
desde azoteas horizontales hasta 
declives de 50 cm. por metro. 
J-M ofrece los techados de 
amianto, ya listos, Aquadam* y 
Flextone*. 


Aislamientos para tuberías 
calentadas de 40” a 650*C. 
Thermobestos* J-M es a prueba de 
corrosión, para muchas 
aplicaciones al aire libre. Es 
liviano, resistente y no se pudre. 


Obturación rápida y confiable con 
empaquetaduras en Lámina 
Service J-M, Estilo 60: un material 
para obturación a toda prueba, 
contra vapor, gas, agua, aceites y 
substancias químicas. Dura mucho. 


Para frenaje seguro de maquinarias 
centrífugas y de rotación en 
general, especifique los Materiales 
de Fricción de confianza: 
Johns-Manville. 


*Marcas registradas 


Johns-Manville 
Box 60, New York 16, N.Y., EE.UU. 
Sirvanse enviarme información acerca de : 
Polvos Celite 
Techados listos para colocar J-M 
Aislamientos Thermobestos 
Juntas y Empaquetaduras J-M 
Materiales Industriales de Fricción J- M 





Nombre 


Dirección 





Compañía 
Ciudad 
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El 
Desmedulador 
“Horkel” 


El Desmedulador “Horkel”, ideado por la 
Universidad de Louisiana y distribuido 
exclusivamente por Parsons « Whittemore., 
ofrece una segura solución económica a un 
problema que ha puesto límites al valor del 
bagazo como materia prima para la pro- 
ducción de papel. 

Al hacer posible la separación de gran 
parte de la médula e impurezas en la central 
azucarera, el Desmedulador “Horkel” per- 
mite la producción de fibras limpias au- 
mentando en esta forma la capacidad en el 
digestor hasta en un 20%, La desmedulación 
reduce el embalaje, los gastos de manejo, 
proporciona economías en los productos 
químicos requeridos para la cocción y 
blanqueo (generalmente consumidos por 
la médula) y disminuye los problemas de 
mantenimiento en la fábrica de papel. 


El 
Digestor 
Continuo 
“Pandia” 


(Chemi-Pulper) 





El Digestor Continuo “Pandia” (Chemi- 
Pulper) ofrece todas las ventajas de una 
rápida operación y un estrecho control de 
la calidad, en un sistema de producción 
continuo que permite la elaboración de 
pulpa de bagazo (o de cualquier otro ma- 
terial celuloso) de alta calidad. 

El alimentador compactador y el alimen 
tador sinfin que esta unidad posee solucio 
nan el problema relacionado con el natural 
volumen del bagazo, permitiendo una 
mayor cantidad de material por pié cúbico 
de capacidad en el digestor. 

El uso de alta presión y temperatura 
permite la producción de pulpas blanquea- 
das o completamente blanqueables y de 
gran resistencia, en 10 minutos o menos. El 
consumo de vapor, labor y productos 
químicos es bajo. 


Para informes sobre el Desmedulador '“Horkel”, el Digestor Continuo ““Pandia'' (Chemi-Pulper), o cualquier 
otra maquinaria para fabricar pulpa y papel, sírvase escribir a nuestra oficina más cercana. 


THE PARSONS €% WHITTEMORE/LYDDON ORGANIZATION 


Primeros en el mundo en el desarrollo de fábricas de pulpa para utilizar las fibras existentes en cada país. 
p 


18-19 Savile Row, London W.1, England 


5 Rue Jean Mermoz, Paris 8”, France 


250 Park Avenue, New York 17, N. Y. 
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El PAYLOADER-» 


productivo 


porque es más manejable 


Jamás se había incorporado en un tractor tanta capacidad 
de porte, facilidad de manejo y posibilidad de corto viraje. Es 
por eso que el “PAYLOADER” modelo H-25 está sentando nuevas 
normas en la descarga de vagones cerrados y en otros trabajos 
en espacios reducidos. “Ninguna máquina que puede entrar en 
un vagón cerrado es tan buena como una HOUGH,” dijo Bob 


Fruen, de la Fruen Fertilizer, Hatfield, Minn. 


Levanta y porta 2,500 lbs., a bajo nivel y de cerca, con perfecto 
equilibrio y sin obstruir la visibilidad del operador. Dirección 
mecánica y un radio de viraje de sólo seis pies, transmisión de 
cambios mecánicos con propulsión por convertidor de torsión y 
potentes frenos hidráulicos le garantizan al operador seguridad, 
facilidad y precisión en el manejo. Puede subir y bajar rampas 
rápidamente y con seguridad y maniobrar en esquinas, pasillos 


estrechos, entradas y patios congestionados. 


El Modelo H-25 y todo el renglón del “PAYLOADER” se venden 
y son atendidos por distribuidores concesionarios en Estados 
Unidos y Canadá . .. y en el exterior por los Distribuidores de 
Equipo de Construcción de la International Harvester Export Co. 


tica 


Estas características equivalen a 
bajos costos de manejo a granel 


Capacidad de porte de 2,500 lbs. * Radio de 
viraje de sólo seis pies * Transmisión de cambios 
mecánicos % Dirección mecánica * Diferencial 
de transferencia de potencia * Una inclinación 
del cubo de 40” hacia atrás en el suelo * Uno 
fuerza de levante en el cubo de 4,500 
lbs. Plena protección mecánica %* Aditamentos 
útiles. 


THE FRANK 6. HOUGH CO. 
LIBERTYVILLE, ILLINO1S HA 
SUBSIDIARY — 1 





COMPANY 


HE FRANK G. HOUGH CO. 
881 Sunnyside Ave., Libertyville, 1. 
 Sirvanse enviar datos sobre el “PAYLOADER' 
modelo H-25 


11-A-1X 


OD Otros modelos hasta una capacidad de porte] 


de 12,000 lbs. 
Nombre Cargo 
Empresa 
Dirección Ciudad 


Estado o Prov._______ País 
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Una bateria 6 de cen- 
trifugas completamente 
automáticas con Trans- 
misión Leonard en la 
Irish Sugar, Carlow, 
Irlanda. 





En fábricas y refinerías de azúcar de remolacha y de caña siempre se 
observa la tendencia hacia la modificación del proceso de elaboración a fin 
de obtener cada vez mayor continuidad. Para llevar aún más lejos este 
principio, la ASEA-Landsverk presenta— 


La Centrífuga Completamente Automática 


con Transmisión Leonard 


Esta centrífuga presenta las mismas ventajas que la máquina de marcha 
continua y velocidad constante, en lo que se refiere al bajo consumo de 
energia y al bajo costo de conservación. 


Contamos con repred 
y facilidades de servicio 
todos los países producto 


Ne 
azúcar. NX y 
> 


SS 


Para mayor información diríjanje Me 
la oficina de la ASEA más cercana, 23 
o directamente a: . 











Vásterás, Suecia 


SUS PRINCIPALES CARACTÉRISTICAS SON: 


Diseño Aerodinámico 


Velocidades Variables, 
Máxima y de Carga 


Frenaje Regenerativo 
Completamente Eléctrico 


No Ocurren Picos de Carga 


Mecanismo de Carga 
Neumáticamente Accionado 


Descargador Accionado 
por Motor 


Sincronización Automática 
Centralizada 


Propia para Azúcar de Todas Clases 














Ingenieros Consultores y Contratistas 


EVAPORADORES 
TACHOS 
CRISTALIZADORAS 
CALENTADORES 


TRABAJOS EN 


ACERO ESTRUCTURAL 


AN uestra Esspecialis de 


Mazas para Trapiches 
y Toda Clase de Maquinaria 


para Ázucar e Industrias 


FUNDICIONES: 
HIERRO 
ACERO 
BRONCE 
ALUMINIO 


REPRESENTANTES DE FABRICANTES AMERICANOS Y EUROPEOS 
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NORIT | SUPRA 


para azúcar refinado 











UNITED NORIT SALES CORPORATION LTD - AMSTERDAM - HOLLAND 


SUGAR y AZUCAR 





Los tractores Allis-Chalmers 





HD-11 y HD-16 





de gran tamano para explotaciones 
azucareras de gran escala 


El tractor moderno es indispensable para la 
producción lucrativa de la caña de azúcar, y los 
tractores diesel de orugas Allis-Chalmers HD-11 
y HD-16 satisfacen todos los requisitos para las 
explotaciones de gran escala donde se necesitan 
mayor potencia, mayor velocidad y mayor 
tracción. 

Por ejemplo, el HD-16 (ilustrado arriba) está 
remolcando la barra portaherramientas Allis- 
Chalmers Modelo 600 de control hidráulico 
dotada de un subsolador de tres dientes, rom- 
piendo suelo compactado hasta un metro de pro- 
fundidad. Los tractores HD-16 y HD-11 llevan 
potentes motores diesel Allis-Chalmers de 150 
y 99 caballos de fuerza respectivamente. Ambos 
tractores tienen seis velocidades de avance y tres 
de retroceso. 


Un detalle muy importante de los tractores de 
orugas Allis-Chalmers es la lubricación per- 
manente de los rodillos inferiores, los rodillos 
superiores de soporte y las ruedas tensoras. 
Estos elementos de gran importancia están equi- 
pados con cojinetes sellados y nunca necesitan 
lubricación, gracias a lo cual se ahorra tiempo 
y dinero y se elimina el trabajo diario de 
conservación. 

Además de servir para realizar labores pro- 
fundas, son ideales para construir y mantener 
caminos rurales, mover tierra, excavar y man- 
tener zanjas de riego, remolcar en el campo 
carretas pesadas de caña de azúcar, etc. 

Para obtener detalles completos, comuníquese 
con el distribuidor de maquinaria agrícola Allis- 
Chalmers en su región. 


ALLIS-CHALMERS INTERNATIONAL 
Departamento AZ360, Milwaukee 1, E.ULA. 


FABRICANTES DE MAQUINARIA DESDE 1847 (AC) 


ALLIS-CHALMERS 
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Evite el recalentamiento de hornos de carbón 
con un sistema de comprobación £lectroniK 


Un sistema de comprobación ElectroniK, que mide las 
temperaturas del horno mucho más rápidamente que 
cualquier operador, impide el recalentamiento del hor- 
no, daños al equipo y la descarga del carbón a tempera- 
turas demasiado altas. 


Esta sistema consta de un comprobador registrador 
ElectroniK con interruptores Micro Switch de precisión 
para accionar alarmas de alto y bajo límite y termocu- 
plas Chromel-Alumel* instaladas en dos puntos de cada 
horno. El comprobador registra continuamente las tem- 
peraturas del horno, las imprime en un gráfico y suena 


th 
' ERING THE FUTURE 
YEAR 
*Marca registrada Hoskins Manufacturing Co. 


una alarma cuandoquiera que se excede un límite pre- 
determinado. Entonces el operador puede tomar medi.- 
das correctivas inmediatamente. 


El ingeniero regional de Honeywell más cercano le 
puede dar datos completos sobre éstos y otros instru- 
mentos para la elaboración de azúcar más eficiente y 
lucrativa. Comuníquese con él hoy mismo . . . quien 
está tan cerca como su teléfono. 


MINNEAPOLIS-HONEYWELL, Wayne € Windrim Avenues, 
Philadelphia 44, Pa., E.U.A. 


Honeywell 
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Ud. disfrutará de la 
economía que le brinda la 


Maquinaria Azucarera 


Squier de alta calidad 
desde un principio. 
Squier tiene los debidos 
conocimientos y la 
experiencia necesaria para 
recomendar el tipo 

de equipo más adecuado 
para la operación 





más económica de su 
trapiche. Esa es 
precisamente la economía 
que proviene de 

equipo debidamente 
diseñado. 





Una vez instalado el 
equipo puede Ud. 
confiar plenamente en 
que la maquinaria 
Squier, construída a base 
de alta calidad, le 
rendirá muchos años de 
funcionamiento 
productivo y libre de 

bits. inconveniencias. 

> Esa es la economía que 

proviene de su 


confiabilidad. 


El diseño especial 

significa mayor facilidad 

en el mantenimiento 
rutinario del equipo 

Squier. Esa es la economía 

que proviene de un 


mínimo de tiempo muerto. 


Investigue todas las 
verdaderas economías que 
le ofrece la Maquinaria 





Azucarera Squier. 

Solicite hoy mismo 
nuestro boletín azucarero. 
Nuestros ingenieros 
están a su disposición 
para discutir sus 
problemas con Ud. 


A 


INGENIEROS Y FABRICANTES 


BUFFALO, NEW YORK, U.S. A. 


AMM A 


EXTRACTOS—-Presentados 


Décimo Congreso de la Sociedad Internacional de 


Tecnólogos Azucareros de Caña 


Dr. O. W. Willeox, Editor 


Agronomía 


Sistema de Riego Aéreo en el “Ingenio La Joya”, 
México 


A. MACARI y A. L. FORS, Décimo Congreso de la SITAC en Hawaii. 


El informe de cuenta del sistema de riego aéro seguido en 
4,000 acres de tierra del Ingenio La Joya durante los últimos 
ocho años. El agua se extrae de 34 pozos profundos estratégica- 
mente situados en toda la extensión de los cañaverales. Cada 
pozo rinde aproximadamente 1,400 galones por minuto de agua 
de calidad satisfactoria para fines de riego. Las bombas instala- 
das en los pozos son movidas por motores eléctricos, aunque 
también se emplean algunos motores Diesel. La energía para 
accionar estos motores la produce el propio ingenio, el cual 
funciona a vapor durante los seis meses de la cosecha, y con 
motores Diesel durante el período de inactividad. El agua 
bombeada de los pozos se descarga en canales abiertos que la 
distribuyen entre zanjas secundarias que corren a lo largo de los 
cañaverales. Al llegar a estas zanjas, que sirven también el 
propósito de drenaje, el agua es bombeada nuevamente por 
un grupo Diesel portátil que la entrega a las tuberías de riego. 
Perpendicular a estas zanjas alimentadoras se encuentran las 
pequeñas depresiones a 180 pies de distancia unas de otras, 
donde van instaladas las tuberías de aluminio. El informe in- 
cluye una descripción detallada de la unidad de riego, así como 
de su funcionamiento y costos. Actualmente el costo total del 
riego se calcula en $0.75 por cada acre-pulgada de agua aplicada. 
También se hace mención de la aplicación del abono por medio 
del sistema de riego. 


Ed 
Riego Aéro de Caña de Azúcar en Natal 
T. G. CLEASBY, Tongaat Sugar Co., Suráfrica 


Aunque en Natal se practica el riego por medio de surcos, el 
método de riego aéreo es mucho mejor adaptado a los terrenos 
quebrados de ese país, poco comunes en otros países productores 
de azúcar. 

La Tongaat Sugar Company y otro importante cosechero- 
fabricante han implantado el sistema de riego aéreo en grandes 
extensiones de cultivos de caña. En la Tongaat, un total de casi 
4,000 acres se riega por medio de cuatro redes que varían en 
extensión de 100 a 2,000 acres. Una descripción de estas redes 
da alguna idea de los problemas que presupone el riego de 
grandes extensiones de terreno ondulado, y los métodos que han 
sido utilizados para resolverlos. Hay disponibles datos sobre la 
inversión de capital y costos de operación de estas redes. 

El método de regulación del riego se ha basado generalmente 
en los datos sobre evaporación, pero los trabajos experimentales 
para determinar la cantidad exacta de agua que necesita la caña 
en Natal están todavía en su etapa inicial. Se citan los resulta- 
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dos de experimentos llevados a cabo hasta ahora por la Estación 
Experimental de la Asociación Azucarera Sudafricana y la 
Tongaat Sugar Company, y, aunque comprenden sólo un principio 
modesto, parecen demostrar que el riego es una proposición muy 
económica en ciertos suelos, aun en años de abundantes lluvias. 


La Evaluación de la Precipitación en el Riego de 
Caña de Azúcar 


R. K. ROGERS, Décimo Congreso de la SITAC en Hawaii. 


Las dificultades con el riego surgen debido a la insuficiencia 
actual de datos científicos sobre la utilización del agua por la 
caña, y las relaciones humedad-suelo en tierras bajo cultivo. 
Conviene hacer resaltar la necesidad de obtener datos que per- 
mitan a las plantaciones regadas calcular con bastante exactitud 
el valor de la precipitación como complemento al riego. Se 
describe un curso de acción que tal vez permita establecer una 
relación entre la humedad y el suelo en que basar el riego. 


Estudios Sobre la Relación Entre la Composición 
Química de Jugos de Caña y la Calidad del “Jaggery” 


con Referencia Especial a las Nuevas Cañas 
Coimbatore 


K. V. G. ALYAR y K. C. RAO, Décimo Congreso de la SITAC en 
Hawaii. 


La producción del azúcar de pilón (Gur o jaggery) es una de 
las más importantes industrias domésticas en la India, y desde 
tiempos inmemoriales los indios usan el gur como alimento que 
produce energía. Son principalmente los mismos cosecheros de 
caña quienes elaboran este producto. Casi el 60 al 65% de la 
producción total de caña se convierte en gur todos los años; la 
producción anual total de gur varía generalmente entre tres o 
cuatro veces la del azúcar cristalizado. Ha sido reseñado el tra- 
bajo a cabo sobre la relación entre la composición química del 
jugo de caña y la calidad del jaggery. 

En general, todas las variedades produjeron jaggery duro y 
cristalino. La Co. 1253 dió el gur de mejor calidad, de bajo 
contenido de color, buena estructura y gran espacio poroso. La 
Co. 1238, Co. 1243 y Co. 1250 también rindieron gur de bajo 
éndice de color, y la Co. 1232, Co. 1236, Co. 1255, Co. 1265 y 
Co. 1271 rindieron gur con considerable espacio poroso. Los 
jaggeries de buena calidad se caracterizan por su bajo contenido 
líquido, alto contenido sacaroso y bajo índice de absorción de 
líquidos a una humedad relativa de 75%. Los jugos de baja cali- 
dad difieren significativamente de los de buena calidad con 
respecto a azúcares reductores, contenido de nitrógeno albumi- 
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NUEVO "4 EQUIPO AGRICOLA CATERPILLAR 
y Y 


TRACTOR D6 
Serie B 


Completamente rediseñado para proporcionarle 
los últimos adelantos de la industria 





¿CUALES SON LAS MEJORAS ' 


D6 (Serie B) con Barra Portaherramientas Cat 
de “Brazos Giratorios” ... 


Se adapta rápidamente al equipo de montaje delantero o trasero. 


NUEVO SISTEMA HIDRAULICO 


La bomba y tanque van montados 
debajo del capó. 

La parte delantera y trasera del trac- 
tor se abren para montar el equipo. 

El sistema de control hidráulico pro- 
vee todas las posiciones necesarias 
para los implementos agrícolas de 
montaje delantero o trasero. 








EN El NUEVO D6? 

















NUEVO MOTOR 
Este es un nuevo motor compacto. 


Tiene 25% de aumento de torsión bajo la carga 
sobre el modelo antiguo. 


Su motor de arranque de gasolina fué mejorado; 
tiene un arranque manual (cuerda enrollada). 


Hay disponibles sistemas de arranque eléctrico. 


NUEVOS RODILLOS Y RUEDAS TENSORAS 
DE LUBRICACION PERMANENTE 
Reducen considerablemente los costos de operación. 
Aumentan la duración de los componentes. 

Reducen el costo del tractor por hora. 
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MEJORES CONTROLES Y MAYOR 
VISIBILIDAD 
Nuevo asiento con brazos a ambos lados. 


El asiento fué movido hacia adelante para mejorar 
la visibilidad. 


Los controles están situados para efectuar cambios 
fáciles y rápidos. 


El tablero de controles está a la vista del operador. 











NUEVO FILTRO SECO DE AIRE 
Remueve más de 99,8% de la suciedad que 
penetra en el aire de admisión. 
Puede atenderse en 5 minutos. 
Reduce los costos de servicio. 





EXCLUSIVO EMBRAGUE EN ACEITE AJUSTADORES HIDRAULICOS 


PARA CARRIL 
Prácticamente no necesita servicio y dura 16 y 
miles de horas. La tensión del carril es mantenida por una 


presión de grasa. 


EL NUEVO D6 
RETIENE ESTAS 
CARACTERISTICAS 





SUPERIORES 
AMPLIAMENTE 
Ps 0 nO DEMOSTRADAS 


La palanca de avance-retroceso para cambios 
rápidos direccionales es de diseño moderno. 


El Distribuidor Caterpillar más cercano se sentirá muy complacido de suministrarle más detalles sobre el nuevo 
Tractor Cat D6. ¡Visítelo cuanto antes y entérese de datos de gran interés para el éxito de sus operaciones! 


Caterpillar Tractor Co., Oficinas Generales, Peoria, Illinois, E.U.A. - Caterpillar Americas Co., 
Peoria, Illinois, E.U.A. - Caterpillar Overseas C.A., Caracas, Venezuela - Caterpillar 
of Australia Pty. Ltd., Melbourne - Caterpillar Brasil S.A., Sido Paulo - Caterpillar 
Tractor Co. Ltd., Glasgow, Escocia - Caterpillar of Canada Ltd., Toronto, Ontario 


CATERPILLAR 


Caterpillar y Cat son Marcas Registradas de Caterpillar Tractor Co 


MOTORES DIESEL + TRACTORES + MOTOMIVELADORAS 
EQUIPO PARA MOVER TIERRA 


IMPRESO EN E.U.A. 





Extractos 
(Viene de la página 70) 


noide y pureza. Se observó que la introducción de cal más allá 
de pH 6.8 echaba a perder al jaggery, especialmente en cuanto 
al color. Quedó demostrado que el óptimo pH para producir un 
buen jaggery es de pH 6.4 a pH 6.6. 


Evapotranspiración de la Caña de Azúcar en Hawaii 
Medida por Lisímetros de Campo y Correlacionada 
con el Clima 


R. B. CAMPBELL, J. CHANG y D. C. COX, Décimo Congreso de la 


SITAC en Hawaii. 


En la isla de Maui se ha llevado a cabo un estudio de evapo- 
transpiración la de caña mediante el uso de lisímetros en los 
cañaverales con el expreso fin (1) de determinar la utilización 
máxima de humedad en los cañaverales, y (2) de relacionar 
la utilización de la humedad con los factores climáticos. Se ha 
recogido la primera cosecha y ahora se está cultivando una 
cosecha de retoño. Tres lisímetros de 1.5 metros por 2.6 metros 
fueron instalados en campos situados en cada uno de tres sitios 
con diferentes climas. La evaporación del subsuelo, luz solar, 
temperatura, humedad, viento y otros datos climáticos se obtienen 
de instrumentos montados en torres situadas en los campos a la 
misma altura de la caña. 

Los valores promedios de evapotranspiración acusados por los 
lisímitros para toda la cosecha variaron de 0.37 a 0.86 cm/día. 
En los tres campos se registraron valores máximos de aprovecha- 
miento de 0.86 cm/día. La relación de la evapotranspiración 
indicadad por los lisímitros con la evaporación del subsuelo 
aumentó con el crecimiento de la caña desde los valores iniciales 
de alrededor de 0.4 a valores promedios de 1.1 para cañas de 
copa bien desarrolla. 


Propagación 


Fluctuaciones del Contenido de Almidón en Co. 419, 
Katha, S.S. Assam “301” y Erianthus Arundinaceus 
en Diferentes Etapas de Desarrollo 


K. C. RAO y K. V. G. ALYAR, Décimo Congreso de la SITAC en 
Hawaii. 


El presente trabajo trata del aspecto cuantitativo del contenido 
de almidón en muestras de tallos y hojas de especies representa- 
tivas de Saccharum y de una caña híbrida tomadas a intervalos 
de un mes del quinto mes en adelante hasta el décimo mes. Las 
variedades tratadas en el informe incluyen (1) Co. 419, (2) 
Katha, (3) S.S. Assam “301” y (4) Erianthus Arundinaceus. 
El método Hanes de hidrólisis enzímica (Biochem. Jour. 1936, 
Vol. 30, p. 168) con el uso de b-amilasa fue empleado para la 
determinación cuantitativa de almidón. 

Un examen de los datos indicó que Erianthus arundinaceus 
contenía cantidades comparativamente más altas de almidón que 
Katha y que S.S. Assac “301” y Co. 419 contenía muy poco 
almidón. Se observó que, en el caso de Erianthus, las muestras 
de las hojas contenían cantidades comparativamente menores de 
almidón que las muestras de los tallos en todas las etapas de 
desarrollo, pero no así otras variedades. El informe presenta 
una comparación de las fluctuaciones en los valores de almidón 
en los tallos, así como en las hojas, de cuatro variedades. Se 
observaron importantes diferencias en los valores obtenidos para 
las mismas partes de la planta en distintas etapas de crecimiento. 
Las cantidades de almidón en todas esas variedades en todas las 
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etapas de desarrollo fueron mucho mayores de 0.05% de caña, 
lo que usualmente se considera el límite de tolerancia. 


Métodos Estadísticos Empleados en la Selección y 
Evaluación de Caña de Azúcarr 


J. G. DARROCH, Décimo Congreso de la SITAC en Hawaii. 


El alto costo de los experimentos de campo en cosechas de 
dos años continúa presentando un problema. La escasa abun- 
dancia de materiales de siembra para experimentos con posturas 
de nuevas variedades prometedoras condujeron directamente al 
desarrollo del “cuadro aumentado” del Dr. Federer, y a su 
ampliación de dicha modificación en relación con otros sistemas 
bien conocidos. Este sistema será tratado a la luz de la 
experiencia actual. Algunas de las deficiencias de nuestro pro- 
grama actual de experimentación serán discutidas, como también 
ciertas posibilidades que existen para aminorar el impacto de 
dichas dificultades. Mejoras en el campo de la aplicación de 
las estadísticas conducen invariablemente a un aumento en el 
trabajo de computación. Será presentada una breve disertación 
sobre las posibles aplicaciones de los computadores electrónicos 
a algunos de nuestros problemas especiales relacionados con la 
recopilación de datos. 


Tendencias de Rendimiento de Variedades de Caña de 
Azúcar en Louisiana de 1952 a 1956 


L. P. HEBERT y R. J. MATHERNE, Décimo Congreso de la SITAC 
en Hawaii. 


Los resultados de pruebas de campo llevadas a cabo en 6 
lugares con 10 variedades durante un período de 5 años, con 4 
cosechas de caña de planta y 4 de primer retoño en cada lugar, 
revelaron ciertas reacciones de dichas variedades, según sus 
diferentes características y su adaptabilidad al medio. La C.P. 
44-101, que abarca más del 50% de la siembra total de caña, 
se adapta a la mayor parte del distrito azucarero, tal como lo 
demuestran las pocas o ningunas interacciones entre medio y 
variedad. Las variedades C.P. 36-13, C.P. 43-47 y C.P. 44-155, 
cuyas siembras se limitan a ciertas zonas del distrito, revelaron 
claramente interacciones de localidad x variedad. La variedad 
C.P. 48-103, recientemente aprobada, demostró su adaptabilidad 
a ciertas localidades, lo cual probablemente se reflejará en su 
aceptación por los cosecheros. 

Los cambios registrados en las 10 variedades durante el 
período del estudio, en el caso de caña de semilla no tratada 
al calor contra la enfermedad del raquitismo, indican que todas 
las variedades aumentan en rendimiento de caña y de azúcar por 
acre, y que tal aumento es mayor en ciertas variedades que en 
otras. Las C.P. 44-101 y C.P. 43-47 aumentaron menos que las 
otras variedades y mucho menos que las C.P, 29-116 y C.P. 36-13. 


Observaciones Sobre las Condiciones de Crecimiento 
de la Caña de Azúcar de la Colección Mundial 
en Taliparamba 


A. $. ETHIRAJAN, Décimo Congreso de la SITAC en Hawaii 


La Colección Mundial de Cañas de Azúcar, que duplica la 
colección en Canal Point, Florida, se mantiene en Taliparamba, 
en la Costa Occidental de la India, para preservar clonos libres 
de mosaico. Taliparamba goza de un clima tropical, caracteri- 
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zado por copiosas lluvias monzónicas y alto índice de humedad. 
Coimbatore queda hacia el interior, en la región protegida por 
las Montañas Ghats Occidentales y tiene un clima uniforme con 
precipitación moderada. En Taliparamba, las variedades 
germinan más temprano, y la temporada de retoñamiento se 
distingue claramente de la subsiguiente fase del alargamiento de 
los tallos. La densidad de los tallos en la época del florecimiento 
y en el momento de la recolección es, por lo tanto, de edad uni- 
forme. Las variedades S. officinarum, que revelan un desarrollo 
retardado en Coimbatore, continúan creciendo y completan su 
ciclo vital normalmente en Taliparamba. 

Las variedades florecen más temprano y más profusamente, y 
muchas que normalmente no florecen lo hacen libremente en 
Taliparamba. El brote de las flechas, la abertura de las espi- 
guillas y la formación de semillas ocurren más rápidamente y 
todo el proceso de florecimiento se verifica dentro de un lapso de 
tiempo decididamente más corto que en Coimbatore. El floreci- 
miento es más sincrónico entre las variedades tardías y tempranas. 
La diferencia en crecimiento y propensión al florecimiento entre 
variedades de caña de azúcar cultivadas en Coimbatore y las 
cultivadas en Taliparamba, especialmente en el caso de $. offici- 
narum, se puede atribuir a la influencia de factores climatológi- 
cos en Taliparamba, principalmente sus copiosas lluvias y el 
alto grado de humedad en la atmósfera. 

Hasta ahora se ha observado que la Colección Mundial en 
Taliparamba se conserva libre de las principales enfermedades 
y parásitos de la caña. 


Estado Actual del Problema de las Ratas en las 
Plantaciones de Caña de Azúcar de Hawaii 


F. A. BIANCHI, Décimo Congreso de la SITAC en Hawaii. 


Contrario a lo que se podría creer después de un examen 
superficial de los numerosos trabajos sobre esta cuestión, nuestros 
conocimientos y entendimiento de la biología de las cuatro 
especies de ratas que se encuentran en Hawaii son incompletos 
y poco satisfactorios. Este trabajo describe las lagunas más 
importantes en los conocimientos actuales, sugiere y evalúa los 
posibles medios de subsanarlas y las correlaciona con actuales 
deficiencias en los métodos de control de ratas en las planta- 
ciones de caña de azúcar. 


Evaluación e Historia de las Variedades de Caña de 


Azúcar Producidas en Cuba 
A. L. FORs, Décimo Congreso de la SITAC en Hawaii. 


A principios de este siglo la evolución de variedades en Cuba 
fue restringida definitivamente a las cañas “Criolla”, “Blanca” 
y “Cristalina”. La propagación de caña de azúcar la inició R. H. 
Gray en los Jardines Botánicos de Harvard en 1905, y le siguió 
más tarde la Estación Experimental Agronómica del Departa- 
mento de Agricultura en La Habana. Desde entonces, numerosas 
empresas azucareras privadas han emprendido en menor escala 
la propagación de caña de azúcar. Son de interés especial los 
trabajos llevados a cabo en este campo por Ricardo Beattie, 
propietario del Central Isabel, en Media Luna, Oriente, quien, 
a base de la producción de sólo unas cuantas posturas, obtuvo la 
famosa variedad M.L. 3-18. Se trbaaja activamente en la actuali- 
dad en la Estación Experimental de Caña de Azúcar en Jo- 
vellanos, Mantanzas, aparte de algunos trabajos de selección en 
los ingenios de la United Fruit, la Cuban American Sugar Com- 
pany y la American Sugar Refining Corporation. La M.L. 3-18 
y la Pepe Cuba, esta última de oscuros orígenes, son las dos 
únicas variedades realmente comerciales producidas en Cuba 
que han conservado su importancia económica durante cierto 
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número de años. En el año 1952, la Estación Experimental de 
Caña de Azxcar del Departamento de Agricultura, en Jovellanos, 
inició una serie de pruebas con variedades en toda la Isla, que 
aún continúa. El resultado más notable de este programa ha 
sido la C. 693-47, que ya se siembra comercialmente en las tierras 
de diez ingenios. También se cultivan comercialmente las 
variedades J. 540-47, C. 255-50 y C. 529-50. En todo este 
trabajo se toman en cuenta los datos estadísticos y la actitud 
del cosechero hacia las cañas cubanas. 


Patologia 


El Raquitismo de la Caña de Azúcar en México 


FEDERICO SÁNCHEZ NAVARETTE, Décimo Congreso de la SITAC 
en Hawaii. 


Hoy día, el raquitismo de la caña de azúcar se considera la 
enfermedad más grave de esta planta en el valle de Papaloapan. 
Entre las enfermedades que afectan la caña y que son causadas 
por viruses, la enfermedad del raquitismo es la de más reciente 
descubrimiento. Esta enfermedad fue anunciada por primera vez 
por Hughes en Queensland en 1945, y hoy día parece que se ha 
extendido a los principales países productores de azúcar del 
mundo. En México, Abbott encontró la enfermedad del ra- 
quitismo en la región de Los Mochis, Sinaloa, en 1953. En julio 
de 1957, el Dr. S. J. P. Chilton identificó esta enfermedad en 
cañaverales del Central San Cristóbal. 

Como esta enfermedad no es transmitida por ningún insecto 
vector, sino mecánicamente, y en vista de que la saliva de ani- 
males entra en juego en la diseminación de la enfermedad, hemos 
concluído que las ratas constituyen la plaga principal en los 
cañaverales del Central San Cristóbal, más los daños ocasionados 
por el ganado, siendo estos los dos principales vectores de la 
enfermedad. 

El cuerpo técnico de la Estación Experimental del Instituto 
Tecnológico Azucarero Veracruzano, bajo la dirección del Dr. 
S. J. P. Chilton, vienen trabajando desde enero de 1957 en la 
represión de esta enfermedad en la región cañera de Papaloapan 
de acuerdo con el siguiente programa: 

1. Estudio de la reacción de variedades comerciales de caña 
a los tratamientos con agua caliente a 50? C durante tres horas. 
Según los resultados preliminares, este método parece ser seguro, 
empleando una temperature de 50.3 C para compensar la baja 
inicial de temperatura cuando los trozos de caña se introducen 
en el tanque de tratamiento. 

2. Determinación de la cantidad de semilla de caña tratada que 
conviene sembrar para obtener buenas poblaciones en los cañave- 
rales. El establecimiento de 15 estaciones o parcelas experimen- 
tales de seis hectáreas cada una serán suficientes para toda la 
región y producirán bastante semilla de caña para fines comer- 
ciales en el futuro. 

3. Determinación en el momento del corte del grado de in- 
fección de variedades comerciales destinadas para uso en siembras 
futuras, puesto que éstas difieren en el grado de contaminación. 

4. Los análisis de variedades originales y de variedades híbri- 
das se hacen con semillas exentas de la enfermedad, ya que no 
se pueden hacer determinaciones verdaderas con cañas enfermas. 


Estudios Sobre la Enfermedad de las Rayas Cloróticas 
en la Caña de Azúcar 


R. ANTOINE, Décimo Congreso de la SITAC en Hawaii. 


El autor describe un experimento realizado en un cañaveral 
infectado para determinar si la infección de la enfermedad de las 
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rayas cloróticas ocurre en el suelo. Se tomaron trozos de caña 
de semilla tratados al calor y trozos infectados y se plantaron 
en tambores con tierra esterilizada y tierra sin esterilizar pro- 
veniente de un campo exento de la enfermedad y de un campo 
infectado. Al año siguiente, varias de las macollas enfermas 
producidas en tierra esterilizada y en tierra sin esterlizar pro- 
veniente de un campo infectado fueron eliminadas y substituídas 
con trozos de caña tratados al calor. Varios de éstos produjeron 
plantas que al cabo acusaron síntomos foliares típicos. Las 
macollas obtenidas de trozos de caña tratados al calor y planta- 
dos en tierra esterilizada produjeron, en algunos casos, plantas 
enfermas, cuando la tierra fue regada con agua lixiviada de 
tierra infectada sembrada de macollas enfermas. Los trozos de 
caña tratados al calor y plantados en tierra sin esterilizar 
proveniente de un campo infectado produjeron varias plantas que 
acusaron síntomas foliares. Casi todas las plantas derivadas de 
semilla tratada al calor y sembrada en tierra esterilizada y sin 
esterilizar proveniente de un campo aparentemente exento de la 
enfermedad produjeron plantas exentas de síntomas. El autor 
concluye que los resultados del experimento indican que la 
transmisión de la enfermedad por el aire no es probable, y que 
la infección aparentemente ocurre en el suelo. 


Lignificación de los Tubos Cribosos en la Caña de 
Azúcar y Su Significado en Relación con la 
Enfermedad del Raquitismo 


ERNST ARTSCHWAGER, ex botánico, Servicio de Estudios Agrícolas, 
Departamento de Agricultura de EE. UU. Este informe quedó 
en forma de borrador a la muerte del Sr. Artschwager el 21 de 
junio de 1957, y fue terminado por los Sres. E. V. Abbott y 1. E. 
Stokes, Décimo Congreso de la SITAC en Hawaii. 


Se hizo un estudio de la anatomía de gran número de macollas 
de caña de azúcar infectadas con y exentas de la enfermedad del 
raquitismo. Se impregnaron trozos de caña verdes en una solu- 
ción de floroglucina en alcohol y ácido hidroclórico casi con- 
centrado, y se reimpregnaron en coloroyoduro de cinc. 

La caña de azúcar consta de haces monocotiledóneos típicos, 
cuya anatomía normal de los nudos y entrenudos se describe 
detalladamente. En las plantas afectadas por la enfermedad del 
raquitismo se pueden ver a simple vista rayas descoloridas en la 
región nudosa, las que se consideran sintomáticas de la enferme- 
dad. Los elementos xilinos están obturados con una substancia 
gomosa de color rojizo. El floema de los haces del tallo de cañas 
sanas permanece estructural y funcionalmente normal durante 
toda la vida de la planta, y cualquier cambio se puede considerar 
patológico. Los cambios en el floema de plantas infectadas de la 
enfermedad del raquitismo consisten en la lignificación de las 
paredes y contenido de los tubos cribosos. De vez en cuando 
se observa la necrosis de Jos tubos cribosos antes de la lignifica- 
ción en casos severos cuando la gomosis xilina también es mar- 
cada. El floema enfermo no se limita a los tallos viejos, sino 
que también se encuentra en los entrenudos jóvenes. La lignifica- 
ción de los tubos cribosos y la gemosis xilina pueden aparecer 
simultáneamente en el mismo haz o en diferentes haces. 

La lignificación más marcada, hasta el punto de completa obli- 
teración, a menudo se encuentra en los vestigios de las hojas 
laterales, donde todo el floema se puede reducir prograsiva- 
mente e un estado esclerótico y a una pérdida total bajo el punto 
de vista fisiológico. En la región de los nudos se encuentran 
menos haces de floema enfermo que en los entrenudos. Los 
síntomos disminuyen más aún en dirección del anillo de creci- 
miento. Es difícil asesorar el significado de la lignificación en 
tallos horadados por perforadores. 

La lignificación del floema se considera sintomática de la en- 
fermedad del raquitismo. Sin embargo, el síndrome de las en- 
fermedades de la caña de azúcar sobre el que no hay datos 
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disponibles puede incluir la lignificación del floema, en cuyo 
caso tal condición se podría considerar como sintomática y no 
como diagnóstico de la enfermedad del raquitismo. 


Enfermedades de la Caña de Azúcar y Su 
Distribución Mundial 


J. P. MARTIN, Décimo Congreso de la SITAC en Hawaii. 


La última lista de las enfermedades de la caña de azúcar y su 
distribución mundial, preparada por el Comité Permanente Sobre 
Enfermedades de la Caña de Azúcar, fue publicada en la Me- 
moria del Noveno Congreso de la SITAC celebrado en la India 
en 1956. Dicho Comité ha sido ampliado considerablemente 
desde la publicación de su lista, a la que se han incorporado 
numerosas enmiendas por varios miembros del Comité. 

Esta lista, con sus enmiendas, será presentada a la SITAC 
durante su Congreso de 1959 para que los delegados la estudien 
y decidan la conveniencia de publicarla en la Memoria de dicho 
Congreso. 


Contenido de Acidos Orgánicos en Algunas Variedades 
de Caña Comerciales Cultivadas en Mauricio 


D. H. PARISH, Décimo Congreso de la SITAC en Hawaii. 


El informe presenta los resultados preliminares de un estudio 
sobre el contenido de aminoácidos y ácidos alifáticos en el jugo 
de algunas variedades de caña comerciales cultivadas en Mauricio. 
También se examinó el efecto de las sazones y de abonos nitro- 
genados en los valores de estos ácidos. En el caso de los 
aminoácidos, el efecto de la variedad parece tener escasa impor- 
tancia comparado con el gran efecto de la madurez y el abona- 
miento. No obstante, la madurez en condiciones bastante 
normales, y el abonamiento y humedad en tierras de regadío, le 
imparten mayor importancia al efecto de la variedad. 

En el caso de los ácidos alifáticos, no se observaron marcadas 
tendencias en contenido, ni siquiera en condiciones muy distintas. 


Ensayos con Ejemplares de Caña para Determinar la 
Presencia de la Enfermedad del Raquitismo en 
Cañaverales 


CHARLES A. SCHEXNAYDER, Décimo Congreso de la SITAC en 
Hawaii. 


La enfermedad del raquitismo de la caña se reconoce ahora 
por el color rosado de los nudos de la caña joven y por el color 
rojizo-anaranjado de los tallos de más edad en la parte próxima 
a los nudos. A veces, ambos síntomas se distinguen difícilmente. 

Si el ambiente y susceptibilidad fuesen normalizados para 
favorecer el desarrollo de síntomas, cabría suponer que éstos se 
hiciesen más evidentes y fuesen más consecuentes en sus mani- 
festaciones. Basado en tal supuesto, se propone un método para 
inocular las posturas de cañas susceptibles pero exentas de la 
enfermedad del raquitismo y cultivarlas bajo condiciones uni- 
formes de baja fertilidad, bajo contenido de agua y desarrollo 
de raíces limitado, y en la ausencia de insectos y otras enferme- 
dades. En el momento oportuno, las plantas son examinadas 
para determinar la presencia de síntomas de la enfermedad del 
raquitismo. 

Este método ha resultado ser sumamente útil para determinar 
la eficacia de los tratamientos de los trozos de semilla al calor, 
los puntos de dilución extremos y la presencia de infecciones 
latentes de la enfermedad del raquitismo. 
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SECCION EN ESPANOL 


El Borer de la Caña 
(Viene de la página 53) 


de reforzar su firme convicción que la 
práctica de aconsejar o sugerir a los 
cañicultores a combatir el perforador 
(Diatraea) mediante la cría y liberación 
en cantidad del parásito Trichogramma es 
puro charlatanismo. 


Es una triste negación de las alegaciones 
anteriores que después de tantos años nos 
digan ahora que “el borer Diatraea saccha- 
ralis (F.) sigue siendo la peor plaga de la 
caña de azúcar en Barbados, que probable- 
mente está causando una pérdida entre 5.000 
y 10.0000 toneladas de azúcar cada año.” 
Esta pérdida calculada por  Metcalfe 
corresponde a entre 3,3 y 6,5% de la zafra 
de 1958 (152,847 toneladas), con un valor 
monetario entre £218,000 ($612,640) y 
£437,600 ($1,225,280). Basado en cifras 
anteriores de producción, y suponiendo un 
promedio del 4 por ciento de pérdida 
anualmente, se verá que los cañicultores en 
Barbados han perdido un total en exceso 
de 100,000 toneladas de azúcar, con un valor 
igualado a los precios de 1958 de 14% 
(cerca de 13 millones de dólares) como 
resultado de los estragos del perforador, 
desde haber emprendido la campaña con 
Trichogramma en 1929, sin considerar el 
costo no insignificante de producción de 
estos parásitos por espacio de veintinueve 
años. 

Vendrá como buena noticia para aquellos 
entomólogos que están luchando con el 
problema de Diatraea en la caña de azúcar 
saber que Barbados no continuará siendo 
una “mancha negra”, y que la División de 
Entomología del Departamento de Ciencia y 
Agricultura ya ha iniciado una campaña 
prometedora de verdadero Control Biológico, 
usando el parásito larval Lixophaga dia- 
traeae (Tns.), tal como fué recomendado 
por el mismo que escribe hace muchos años 
(1926 Bull. Ent. Res., tomo 16, pág. 265; 
1928, tomo 18, pág. 370). Hay amplias 
razones para creer que en manos del Sr. 
Metcalfe, esta campaña va a tener éxito, y 
que pronto conducirá a una reducción 
considerable en la infestación del perfora- 
dor, lo que vendrá a elevar las ya altas 
normas de producción de caña de azúcar en 
Barbados a niveles todavía más altos. 


Participantes en la Discusión de 


Mesa Redonda de los S.1I.T. 


Un importante evento de la Reunión 
Anual de los Sugar Industry Technicians, 
que tendrá lugar en Nueva York del 8 al 
10 de mayo, será la discusión de mesa re- 
donda sobre “El Secado, Enfriamiento y 
Acondicionamiento de Azúcar Granulado, 
con Enfasis Especial Sobre la Preparación 
del Azúcar para su almacenaje y Embarque 
a Granel,” como se anunció el mes pasado 
(Sugar y Azúcar, febrero 1960, página 
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E. Dwight Gillette, de Refined Syrups € 

Sugars, quien presidirá la discusión de mesa 

redonda de los S.I.T. sobre la preparación 
del azúcar para su manejo a granel. 


42.) Han sido anunciados los oradores que 
tomarán parte en dicha discusión, como 
sigue: Henry G. Gerstner, administrador, 
Colonial Sugar Company, Gramercy, La.; 
John P. Manley, ingeniero investigador, Na- 
tional Sugar Refining Company; R. $. 
Paterson, tecnólogo azucarero, California € 
Hawaiian Sugar Reáning Company; y W. L. 
Reed, tecnólogo azucarero, Revere Sugar Re- 
ánery. Presidirá las discusiones el Sr. E. 
Dwight Gillette, director de evolución de 
procesos, Reáned Syrups € Sugars Inc. Los 
oradores expondrán los temas y contestarán 
las preguntas del público. Toda la discusión 
será grabada. 


Aparte de la discusión de mesa redonda, 
se presentarán 18 trabajos sobre diversos 
temas de interés para los refinadores y se 
celebrarán almuerzos, el banquete anual y 
sesiones de trabajo. 


Fábrica de Papel de Bagazo 
en la India 


En el Estado de Mysore, en India, se está 
construyendo, para la Mandya National 
Paper Mills Ltd., un molino de pulpa y 
fábrica de papel combinados con capacidad 
inicial para producir de bagazo de caña 35 
toneladas de papeles de alta calidad para 
escribir y para imprenta. El bagazo será 
obtenido de un cercano molino de la Mysore 
Sugar Company, Ltd. Se espera que el 
molino comenzará a funcionar durante el 
año 1961. Parsons y Whittemore Inc. se 
encargará de la maquinaria, supervisión del 
trabajo de construcción y operaciones ini- 
ciales, yesa misma empresa, en colabora- 
ción con Bedi € Company, de Bangalore, 
actuarán como agentes administradores. 
El proceso entraña la extracción en húmedo 
del parénquima del bagazo en el ingenio, 


seguido de un proceso similar en el molino 
de pulpa. La fábrica será dispuesta de 
modo que pueda ser ampliada en el futuro 
para satisfacer la creciente demanda de 
papeles de escribir y para imprenta en la 


India. 
ES 


La West Indies Sugar Liquidará sus 
Negocios en Cuba 


Ante la perspectiva de la expropiación de 
sus cañaverales en junio de este año, de 
acuerdo con las estipulaciones de la Ley de 
Reforma Agraria en Cuba, la Directiva de la 
West Indies Sugar Corporation propuso la 
completa liquidación de la compañía, que se 
haría efectiva en una reunión especial de 
accionistas fijada para el 4 de febrero. La 
West Indies Corporation fue incorporada en 
1932 como sucesora de la Cuban Dominican 
Sugar Corporation. La Corporación operaba 
cuatro ingenios en Cuba: Alto Cedro, con 
una capacidad de molienda de 3,300 tone- 
ladas al día; Palma, 5,000 toneladas al día; 
Santa Ana, 2,500 toneladas al día; y Central 
Miranda, 6,300 toneladas al día. Además, 
la Corporación era dueña de extensas tierras 
que suman más de 220,000 acres en Cuba. 
Estas tierras serían expropiadas por el 
Gobierno cubano después de terminada la 
campaña actual. Además, las propiedades 
de la empresa fueron dañadas y sus opera- 
ciones fueron estorbadas por la Revolución. 
Mientras se venden o distribuyen las pro- 
piedades de la compañía, que constan pri- 
mordialmente de subsidiarias en propiedad 
absoluta establecidas en Cuba, se propone 
transferir la dirección y control de opera- 
ciones a las organizaciones locales de las 
subsidiarias cubanas. Si los accionistas, 
que suman unos 2,000, aprueban el plan, los 
activos de la empresa serán distribuídos de 
cuando en cuando entre los accionistas hasta 
que se haya completado su liquidación. La 
West Indies Corporation vendió en 1957 los 
cinco ingenios que operaba en la República 
Dominicana. Edwin I. Kilbourne es el 
presidente de la Corporación. 


McGregor Renuncia de la C. € D. 


Los directores de la Canada € Dominion 
Sugar Company, Limited, aceptaron con 
profundo pesar la renuncia de su presidente, 
W. J. McGregor, quien había prestado sus 
servicios a esa empresa durante 56 años. 
McGregor presentó su renuncia por razones 
de salud en una reunión que celebró la Di- 
rectiva de la Compañía el 3 de febrero 
de 1960. Su sucesor será el Sr. George B. 
Foster, Q.C., quien ha sido director de la 
compañía desde 1931. En la misma reunión, 
el Sr. J. O. Whitmee, uno de los directores 
más antiguos de la Tate € Lyle, Limited, 
de Londres, fue nombrado director gerente 
de la compañía y miembro de la Directiva. 
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Frank Kemp - 


Azucarero del Año 


En reconocimiento de su destacada actua- 
ción en la solución de los problemas na- 
cionales e industria 
azucarera, el Sr. Frank A. Kemp, presi- 
dente de la Great Western Sugar Company, 
“Azucarero del Año” en 
1959 por tres jueces en un almuerzo cele- 
brado el 8 de La azucarera de 
plata y honorífica 


internacionales de la 


fue designado 


febrero. 
mención por servicios 
industria azu- 
fueron establecidas como tributo a 
la memoria del finado B. W. Dyer, fundador 
de la B. W. Dyer € Company, economistas 
y corredores azucareros de Nueva York. Los 
tres jueces, Robert H. Shields, presidente 
de la United States Beet Sugar Association 
(Asociación de productores de Azúcar de 
Remolacha de los Estados Unidos), Wallace 
C. Kemper, presidente de la Southdown, 
Inc.. Nueva Orleans, y Donald Maclean, 
presidente de la California € Hawaii 
Sugar Refining Corporation, seleccionaron 
al Sr. Kemp entre personas prominentes en 
la industria azucarera postuladas por 
miembros de la industria. La citación fue 
leida por el Sr. Shields en calidad de 
presidente del Comité del Premio Dyer. El 
Sr. Shields se refirió a la habilidad del Sr. 
Kemp para ganarse la confianza de todas las 
zonas nacionales productoras de azúcar y 
dirigirlas en acción conjunta, después de 
lo cual presentó al Sr. Kemp una azucarera 
de plata y copia de la mención. El nombre 
del Sr. Kemp será grabado, como el se- 
gundo recipiente, en 


notables y meritorios a la 


carera 


una azucarera más 
grande que señala este evento anual. El 
primer “Azucarero del Año,” en 1958, fue 
Ernest W. Greene, presidente de The Sugar 
Association, Inc., quien asistió al almuerzo. 
El almuerzo se celebró el 8 de febrero en 
India House, en la ciudad de Nueva York, 
donde los socios de la Dyer, Daniel L. Dyer, 


Trabajo de la N.Y. Sugar Trade 
Laboratory en 1959 


Un total de 17,343 muestras de azúcar 
crudo fueron polarizadas en duplicado y 
1,292 análisis de mieles fueron llevados a 
cabo por el New York Sugar Trade Labora- 
tory, Inc., durante el año 1959, Durante 
el mismo año, se continuaron las investiga- 
ciones sobre productos de plantas experi- 
mentales para la elaboración de jugo de 
caña que radioactiva y 
estudios de polímeros de azúcar en mieles 
de caña finales. El 
programa 


contiene glucosa 
inició un 
conjuntamente con 
otros laboratorios azucareros par determinar 
la polarización directa de muestras de 
referencia de azúcar crudo, según un in- 


laboratorio 
cooperativo 
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Frank A. Kemp (segundo a la 


izquierda), presidente de la Great Western Sugar 


Company, el mayor productor de azúcar de remolacha en el mundo, acaba de recibir 


el Premio Memorial Dyer como “Azucarero del Año.” 


Con uno de los socios de la 


Dyer a cada lado, Leonard Daidone a la extrema izquierda y Dan Dyer a la 
extrema derecha (el tercer socio, Ben Dyer, desapareció antes de que se pudo 


tomar la fotografía 


Editor), el Sr. Kemp, conocidísimo vocero de la industria 


azucarera, aparece al lado del primer ganador del Premio Memorial Dyer, Ernest 


Greene. 


El almuerzo de presentación del premio, que se celebró el 8 de febrero 


de 1960 en India House, Nueva York, fue una expresión del aprecio que merece 
de la industria el Sr. Kemp, por su extraordinaria contribución a la estabilidad 
de la industria azucarera mundial. 


Leonard F. Daidone y Benjamin W. Dyer, 
hijo, agasajaron a unos 70 dirigentes de la 
industria azucarera. 

El Sr. Kemp nació en Wyoming y se 
graduó en leyes en la Universidad de Colo- 
rado. Ingresó en la Great Western a 
principios de la década de 1920-30 y viene 
siendo presidente de 


esa compañía desde 


hace un cuarto de siglo. Además de ser 


forme presentado a los directores por el 


Dr. W. W. Binkley, químico encargado. 
A 


Hickson Nombrado Presidente de 
una División de la A.C.S. 


El Dr. John L. Hickson, auxiliar del presi- 
dente de la Sugar Research Foundation, ha 
sido elegido como presidente de la División 
de Química de Carbohidratos de la Ameri- 
can Chemical Society para el año 1960. El 
Dr. Hickson sucede al Dr. Dexter French, 
profesor de química del lowa State College. 
El Dr. John W. LeMaistre, de la Atlas 
Powder Company, ha sido designado como 
presidente-electo. El Dr. Robert C. Hockett, 


ex presidente de la U.S. Beet Sugar Asso 
ciation, el Sr. Kemp fue asesor industrial 
de la Delegación Norteamericana en con- 
Azu- 
pro 
ductores de azúcar nacionales en audiencias 


ferencias relacionadas con el Convenio 


carero Internacional, vocero de los 


celebradas en Washington y fue decorado 
por el Gobierno de Cuba por sus servicios 


a l1 


industria azucarera mundial. 


de la Tobacco Industry Research Committee 
secretario-tesorero de esa 


A.C.S. 


continuará como 


división de la 
a 


Maquinaria de Ingenio para Islas 
Virgenes 


Bancazas para el primer y segundo mo 
linos, tren de engranajes, transportador in 
entregados 
Christiansted. St. Croix, 
Islas Avondale Marine 
Ways, Nueva Orleans. La Avor 
dale se encargará de la instalación del mo 
lino; 


termedio y armazón fueron 
recientemente en 
Virgenes, por la 


Inc.. de 


la maquinaria fue construída por la 


Service Foundry Division. 
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Bacterida Especial 
(Viene de la página 56) 


sobre el costo real del Busan 881, lo que 
casi equivale a un valor de $4 de azúcar 
por cada $1 invertido en Busan 881. 

Se recomendó que este ingenio reanudara 
el tratamiento con Busan 881 inmediata- 
mente después de una limpieza completa 
semanal del tándem. Durante la primera 
semana, la dosis debe ser de 20 p.p.m., se- 
guido de tres semanas a razón de 15 p.p.m. 
También se recomendó que la dosis regular 
se fijará en 15 p.p.m. o 20 p.p.m. después 
de este período de cuatro semanas, según 
los resultados obtenidos. Se esperaba que 
obtuviesen beneficios máximos con la com- 
pleta eliminación del limo Leuconostoc. 


Reconocimiento 


Los autores desean expresar su agradeci- 
miento a la Sociedad Agrícola Pucalá por 
su estrecha cooperación en haber puesto a 
su completa disposición el personal de su 
ingenio para el trabajo descrito en este 
artículo.  Desean expresar su agradeci- 
miento especialmente a los Sres. Manuel 
Enrique Yzaga y Alberto Vargas Yzaga. di- 
rectores de la Sociedad Agrícola Pucalá; 
al ingeniero Oscar Pérez Yzaga, superin- 
tendente del ingenio Pucalá; y al ingeniero 
César A. Meoño Ortiz, jefe de química, 


quienes compartieron su tiempo generosa- 
mente, lo que ha contribuído en alto grado 
al adelanto de la tecnología azucarera. 


La 
George Bourk Williamson 


La industria azucarera ha perdido a uno 
de sus miembros más respetados, George 
Bourk Williamson, quien falleción en Nueva 
Orleans el 21 de diciembre de 1959. Hacía 
varios que se había retirado de su 
cargo como Superintendente de la Refinería 
Godchaux en el Central Reserve, en Louisi- 
ana. El Sr. Williamson era mejor conocido 
por el invento del sistema de clarificación 
que lleva su nombre. 


años 


e 
John A. Bertoniere 


El Sr. John A. Bertoniere falleció en 
Nueva Orleans el 2 de enero de 1960. 
Hacía muchos años que había estado aso- 
ciado con la Godchaux Sugars, Inc., de esa 
plaza, habiendo sido ascendido a Jefe de 
Ventas y más tarde a Vicepresidente a 
Cargo de Ventas. En los primeros años de 
su carrera trabajó con Lamborn € Com- 
pany. Inc., donde empezó como auxiliar de 
oficina, llegando a ser más tarde el 
de su oficina, en Nueva Orleans. 
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NO SE DEJE ENGANAR POR EL PRECIO” 


Comience a ahorrar dinero desde ahora—cerciórese de los es Br 
Solicite por escrito folletos y el nombre de nuestro distribuidor 


inmediatamente. 
más cercano. 


“El Motor Mas Respetado del / ndo” 


BROOK MOTOR 


3302-04 W. PETERSON AVE., CHICAGO 45, ILLINOIS, E.U.A. 


A Pesar de su Menor Costo 


LOS MOTORES 
BROOK A. €. 


Prestan Servicios Extraordinarios 


Cualquiera que entiende de motores se dará 
cuenta de que no existe mejor motor que el 
Brook. Estos motores han establecido un 
excelente historial de servicios en la industria. 
No obstante, es un hecho que cuestan menos. 


Los métodos de producción de la Edad del 
Espacio y la extensa distribución en 76 
países permiten ofrecer este motor inmejorable 
a menor costo. Todos en cajas normales. De 
l a 600 c.f. 


motores Brook 
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Un par perfecto que lo pone a la cabeza de sus competidores 


La conservación de válvulas viene siendo un costoso problema en miles de refinerías. Las fugas, las 


pérdidas de producción y tiempo y los trabajos de conservación dificultan la regulación de los costos. 
Ahora, los asientos y discos BrinalloyR) patentados en las válvulas Lunkenheimer LQ600 de bronce 
tipo de compuerta reducen los costos, lo que les permite prestar un servicio competitivo y lucrativo. 
Para una demostración, comuníquese con el distribuidor de Lunkenheimer más cercano, o escriba a: 


The Lunkenmheimer Company, Cincinnati 14, Ohio, E.U.A. 


El costo de una 


válvula no se Ñ LU KENHEIMER 


encuentra en 


is de EL VAN NOMBRE EN VALVULAS 
precios e BRONCE + HIERRO e. ACERO e. PVC 
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